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INTRODUCTION
The p rim aiy  purpose o f  t h i s  s tu d y  I s  to  in v e s t ig a te  c e r t a in  c r i t e r i a  
a v a i la b le  from  th e  c a rc a s s e s  o f  mink# (M ustela  v lson#  S c h re b e r ) , in  o rd e r  
to  de term ine  i f  they  nay have p r a c t i c a l  v a lu e  f o r  u se  as  age d e te rm in in g  
fa c to r s *  A s e r i e s  o f  dom estic  mink o f  known age was examined to  a s c e r ­
t a in  i f  th e re  were any c r i t e r i a  w hich would r e a d i ly  se p a ra te  th e se  
an im als in to  two groups^ i . e .  young o f  th e  y e a r  and tlio se  o ld e r  than  one 
y e a r .  A s e r i e s  o f  c a rc a s s e s  o f  w ild  mink was c o l le c te d  and i t  was hoped 
to  app ly  any c r i t e r i a  found  to  be r e l i a b l e  f o r  th e  d<m estio an im als to  
t h i s  sample o f  w ild  a n im a ls .
The w ild  mink has lo n g  been re co g n ise d  a s  an econom ically  im p o rtan t 
anim al in  th e  f u r  t r a d e j  however# t h i s  h as  n o t  alw ays been th e  c a s e .
Coues (1877} w ro te  th a t#  a t  tim es# mink p e l t s  under c e r ta in  c ircu m stan ces 
d id  n o t  rep ay  th e  c o s t  o f  tra n s p o r ta t io n *  He a ls o  m entioned t h a t  a s  e a r ly  
a s  I 67U mink had been r a i s e d  in  dom estic **minkeries'*. The purpose o f  
r a i s i n g  them was n o t  f o r  t i i e i r  f u r  value#  b u t  r a th e r  f o r  t h e i r  "ratting** 
a b i l i t i e s #  much a s  th e  f e r r e t  was b e in g  r a i s e d  in  E urope. Today th e  
mink has r i s e n  in  v a lu e  u n t i l  few o th e r  fu rb e a re r s  su rp a ss  i t  i n  t o t a l  
economic r e tu r n .
The n e c e s s i ty  o f  a  r a t a b l e  means o f  d e te rm in ing  th e  age com position  
o f  th e  h a rv e s t  o f  game an im als has been in d ic a te d  ty  Leopold (1936)# and 
em phasised f o r  f u rb e a r e r s  by Yeager (1950) and by E ld e r (1951)• E ld e r  
f u r t t i e r  s t a te d  t h a t  I n te r p r e ta t io n  o f  v a r ia t io n s  in  p o p u la tio n  tr e n d s  i n  
many s p e c ie s  d i f f i c u l t  to  l i v e  t r a p  may n ev e r be accom plished th ro u g h  
tag g in g  s tu d ie s  and t h a t  some o th e r  means sh o u ld  be a v a i la b le  whereby 
th e se  t r e n d s  m ight be in d ic a te d .
a
A rev iew  o f  th e  l i t e r a t u r e  on th e  a v a i l a b i l i t y  o f  age c r i t e r i a  f o r  
d is t in g u is h in g  young mink from  o ld  mink in  th e  tr a p p e r  c a tch  h as re v e a le d  
a  d e a r th  o f  in fo rm ation*  The o n ly  d e ta i l e d  study  found which wag con­
ce rn ed  p r e c is e ly  w ith  th e  mink was t h a t  o f  E ld e r in  1951 on th e  u se  o f  
th e  baculum (o s  p en is )*  I n  t h i s  s tu d y  he examined a  s e r i e s  o f  2hZ b ac u la  
from  known age ran ch  mink and concluded t h a t  b o th  le n g th  and w e ig h t i n ­
c re a s e  w ith  th e  a tta in m e n t o f  sex u a l m a tu rity *  and t h a t  w eig h t may con­
t in u e  to  in c re a s e  w ith  advancement in  age* W eight was shown to  be a  
b e t t e r  c r i t e r i o n  than  le n g th  and gave a  c l a s s i f i c a t i o n  o f a d u l ts  and 
J u v e n ile s  w ith  85*90^ accuracy* Changes in  th e  conform ation  o f  th e  b a c -  
ulum* e s p e c ia l ly  a t  th e  p rox im al end gave a  r e l i a b l e  means o f  d i s t in g u is h ­
in g  a l l  J u v e n ile s  from a d u l t s  in  th o se  stud ied*  P e tr id e s  (1950) had p re ­
v io u s ly  s t a te d  t h a t  c r i t e r i a  f o r  d e te rm in in g  age in  th e  mink from  th e  
p e l t s  were more conven ien t i n  fem ales th an  in  m ales* and c o n s is te d  p r i ­
m a rily  o f  d i f f e r e n c e s  in  th e  n ip p le s  on th e  p e l ts *  th e  n ip p le s  on a d u l ts  
b e in g  much l a r g e r  and more d a rk ly  pigm ented than  th o se  on p e l t s  from 
young anim als*
Speaking o f  th e  male and age c r i t e r i a  a v a i la b le  from  c a rc a s s e s  he 
s ta te d *  "L arg er f e e t*  a  g r e a te r  d is ta n c e  between can ine  te e th *  more worn 
te e th  and a  more pronounced s a g i t t a l  c r e s t  o cc u rs  in  a d u lts *  e s p e c ia l ly  
males*" He claim ed t l i a t  th e  baculum seemed to  be th e  m ost r e l i a b l e  age 
c r i t e r i o n  f o r  th e  males* H is sample o f  known age an im als was sm all*  con­
s i s t i n g  o f  o n ly  l i t  ran ch  r a i s e d  anim als* 12 o f  w hich w ere young and 2 
were a d u lt*  G rln e ll*  Dixon & L in sd a le  (1937 ) s t a t e d  t h a t  Q rin e ll*  i n  
1916* in  h i s  c l a s s i f i c a t i o n  o f  th e  race  a e s tu a r ln a  o f  th e  C a l i f o rn ia  mink* 
bad co n fu sed  age c h a ra c te r s  w ith  tru e  g e o g r ^ h ic  c h a ra c te rs *  b u t  d id  n o t
e lu c id a te  f u r th e r  as  to  w hat th e se  age c h a ra c te r s  w ere . They d id  s t a t e  
t h a t  th e  m ales mey be s e p a ra te d  trom th e  fem ales t y  t h e i r  l a r g e r  s i z e ,  
and a s  I s  t ru e  o f  o th e r  xnustelldSf th e  s k u l l s  o f  m ature male mink a re  
d e c id e d ly  l a r g e r  than  th o se  o f  m ature fem a les ; th e  s k u l l  a t  any age re ^  
sem bllng t h a t  o f  some w ease ls  In  a l l  m ajor f e a tu r e s .
W ith in  th e  fa m ily  M u ste lid ae  th e re  I s  much more l i t e r a t u r e  avail*» 
ab le  on m ethods o f  age a n a ly se s  f o r  th e  o th e r  members. Deane s ly  (1935) 
working w ith  M ustel e rm lnea ,  and H i l l  (1939) w ith  M ustela n i v a l i s  c la im ed  
th a t  th e  c r a n ia l  s u tu re s  o f  th e se  an im als c lo s e  e a r ly  and a re  e n t i r e l y  
fu se d  by th e  s ix th  to  th e  sev en th  month o f  l i f e #  H i l l  s t a t e s ,
O ctober th e  m ost advanced s k u l l s  o f  the  e a r ly  bom  young, now approxim ate­
l y  seven months o ld ,  have become In se p a ra b le  from th o se  o f  a d u l t s .** Ac#" 
co rd in g  to  h e r ,  th e  deciduous t e e th  a re  shed a t  a  v e ry  young age In  t h i s  
w e a se l, an d , a t  a  p e r io d  when m ost o f  th e  s u tu re s  o f  th e  e k u l l  a re  s t i l l  
open , th e  perm anent d e n t i t io n  p ro b ab ly  b e in g  com pleted In  m ost an im als  by 
two to  two and o n e -h a lf  months a f t e r  b ir th #  She claim ed t h a t  in  t h i s  
w ease l th e  c h a ra c te r  and developm ent o f  th e  s a g i t t a l  c r e s t  i s  q u i te  v a r i ­
a b le ,  b u t  t h a t  a l l  m ales o v er seven months o f  age have a  s in g le  and in  
m ost e a se s  a  w e ll developed  s a g i t t a l  c r e s t ,  and , t h a t  th e  tim e in  th e  
f i r s t  s ix  to  seven months o f  l i f e  when t h i s  I s  ac q u ired  i s  q u ite  v a r ia b le #
A s e r i e s  o f  102 s k u l l s  o f  M u ste la  erm lnea from th e  G rea t Shan t a r  
I s la n d ,  a  number e s tim a te d  to  be ab o u t f iv e  p e rc e n t  o f  the  erm ine popu­
l a t i o n  on th e  I s la n d ,  was examined by d u rg erso n  (1933)* T h ir ty  m easure­
ments on fem ale and 32 measurements on male s k u l l s  were tak en  to  show 
w hat v a r ia t io n s  due to  sex  and age m ight be ex p ec ted  w ith in  one s u b s p e c if ic  
p o p u la tio n #  The c h a r a c te r s ,  widLch he claim ed were m ost h e lp fu l  in  d i s ­
t in g u is h in g  young o f  th e  y e a r  from a d u l t s ,  w ere th o se  o f  a  s a g i t t a l
k
c r e s t 9 to o th  wear$ v a v e ^ lik e  p r o je c t io n s  on th e  s id e s  o f  th e  b ra in  case  
and th e  d e n s i ty  and smoothness o f  bone# He quoted  HenseX (X881) a s  say* 
in g  th e  s k u l l s  o f  th e  M u ste lid ae  may be o f  th re e  ty p e s  r e g a rd le s s  o f  age^ 
and claim ed t h a t  t h i s  f a c t  e l im in a te d  th e  p o s s i b i l i t y  o f  e x p re s s in g  age 
changes w ith  In d iv id u a l measurements# A ll  m easurem ents g iven  by 
Ju rg e rso n  were changed to  a  p ercen tag e  o f  th e  t o t a l  le n g th  o f  tiie  d c u ll  
when th e y  were to  be used  to  d is t in g u is h  age c la sse s#
An a tte m p t to  c l a s s i f y  M uste la  erm lnea In to  age groups by means o f  
to o th  w ear was made by S tro g a n o ff  (1937)# The method used  appears to  
le a v e  much to  th e  ch o ice  o f  th e  experlmenteip^ and th e r e  was a  la c k  o f  
known age specimens t o  s u b s ta n t ia te  h i s  c la s s i f ic a t io n #  The E n g lish  sum­
mary o f  t h i s  p ap er s t a t e s ,  "The w eakest p o in t  in  the  work on methods f o r
d e te rm in in g  th e  age o f  fu rb e a re r s  i s  th e  la c k  o f  ex p e rim en ta l d a ta  f o r  
e s tim a tio n  o f  th e  degree o f age s c a le  co rre c tn e ss#  W hile deve lop ing  f u r ­
th e r  in v e s t ig a t io n s  in  t h i s  d i r e c t io n  i t  w i l l  be n e c e ssa ry  to  perform  th e  
r in g in g  o f th e  erm ine w helps in  one o f  th e  re g io n s  and to  observe c a re ­
f u l l y  th e  r in g e d  population#**
D e sc r ip tio n s  o f  th e  a l t e r a t i o n  o c c u rr in g  w ith  age in  th e  e ltu lle  o f 
P u to r iu s  p u to r lu s  and P u to r lu s  evergm annll have been given by Paramonov 
(1937)# Ho proposed two new p o in ts  in  th e  measurement o f  s k u l l s ,  the  
c a lv a r io n ,  and th e  s e n e c to o rb l ta le ,  b o th  o f  w hich w i l l  be f u r th e r  d i s ­
cu ssed  in  t h i s  paper# The m easurem ents g iven  were exp ressed  a s  a  p ercen ­
ta g e  o f  th e  t o t a l  le n g th  o f  th e  ^ c u l l ,  and ag a in  th e re  ap p ears  to  be a
la c k  o f  known age specimens#
W righ t (I9li7 and 1950) found t h a t  th e re  was no o v e r la p  in  th e  w eig h ts  
o f  J u v e n ile  and a d u l t  b acu la  i n  M ustela  f r e n a t a ,  and , u s in g  known age 
a n im a ls , showed t h a t  conform ation  o f  th e  baculum a lo n e  was a r e l i a b l e
s
mdaas o f  s e p a ra tin g  e e x o a lly  immature and m ature a n im a ls . Advances were 
shown to  o ccu r a t  sex u a l m a tu r i ty  in  baculum w eight# m aasiTeness and in  
th e  developm ent o f  th e  b a s a l  bulb# T his change in  morphology was shown 
to  be r e g u la te d  by th e  male se x  hormone and to  be a  r a th e r  r a p id  tran sfe r-*  
m ation  a t  th e  tim e o f  in c re a se d  flow  o f  t h i s  hormone a t  sexual m a tu r i ty .
The p o s s i b i l i t y  o f  assem bling  th e  s k u l l s  o f  M ichigan o t t e r  (L u tra  
c a n a d e n s is ) in to  fo u r  groups r e p re s e n ta t iv e  o f  age has been d is c u sse d  by 
Hooper and O sterson  (19d9)« To d is t in g u is h  th e  v a r io u s  groups th ey  used  
th e  c h a ra c te rs*  c lo su re  o f  th e  s u tu re s  between th e  bones# prom inence o f  
r id g e s  and p ro c e s se s  f o r  m uscle attachm ent#  and th e  d e n s i ty  and s o l i d i t y  
o f  bones# Only fo u r  ek u H s o f  known age were a v a i la b le  f o r  com parison 
w ith  th e  c la s s e s  a s  d e s c r ib e d . The baculum o f  t h i s  anim al h as  been con­
s id e re d  f o r  i t s  v a lu e  a s  an age c r i t e r i o n  by F r i l e y  (19L9).
M arsha ll (19$1) s ta te d  t h a t  th e  s k u l l s  o f  m ature and immature m arten 
(M artes am erlcana) cou ld  r e a d i ly  be d i f f e r e n t i a t e d  by means o f  th e  s a g i t t a l  
c r e s t .  Although o n ly  a  few known age specim ens were a v a ila b le #  th e  p re s ­
ence o r  absence o f  th e  s a g i t t a l  c re s t#  a long  w ith  i t s  len g th #  was c o r re ­
l a t e d  w ith  baculum w eig h ts  in  th e  males# and w ith  th e  p resence  o r  absmice 
o f  c o rp o ra  l u  t e a  i n  th e  o v a r ie s  o f  th e  fe m a le s .
A lthough mink e x h i b i t  d e lay ed  im p lan ta tio n #  th ey  d i f f e r  from m arten 
in  t h a t  t h e i r  m ating o ccu rs  in  th e  s p r in g . Females a re  im pregnated  f o r  
th e  f i r s t  tim e in  th e  sp r in g  when th e y  a re  approx im ate ly  te n  months old# 
and g iv e  b i r t h  ab o u t two months l a t e r  (Uansson# 19b7). T ae re fo re  none o f  
th e  mink caugh t in  th e  f a l l  tra p p in g  season a re  p regnant#  th u s  e l im in a t­
in g  th e  p o s s i b l l i l y  o f  d i f f e r e n t i a t i n g  young fem ales from  a d u l t  fem ales  
by t h i s  m eans. E ld e r  (1952) h as  shown th a t  n e i th e r  p la c e n ta l  sca rs#  n o r 
len g th #  w id th  o r  appearance o f  th e  u te ru s  o r  v ag in a  a re  r e l i a b l e  a s
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c r i t e r i a  o f  ago o r  o f  b reed in g  euccoes in  ranch  mink o f  known age and 
b reed in g  h i s to r y  d u rin g  th e  f a l l  p e l t in g  season*
T h is s tu d y  v a s  u n d ertak en  to  g a in  more com plete knowledge abou t th e  
v a r ia t io n s  w hich o ccu r i n  th e  mink w ith  th e  a tta in m e n t o f  sex u a l m a tu rity ^  
by u s in g  an im als  o f  known ago» l«o* ran ch  m ink.
Ï5ATERIALS Aim KEXtîODS 
Ranch Animals
D uring th e  X9$l f a l l  p e l t in g  season  a  s e r i e s  o f  mink c a rc a s s e s  was 
c o l le c te d  frc»a th e  S tockner mink ranch  a t  K iesoulaj^ Montana# The collect»  
t io n  made a t  t h i s  tim e c o n s is te d  o f  100 young fem ales^  100 young m ales^
96  o ld  fem ales and 9 o ld  males* th e  t o t a l  group b e in g  c o l le c te d  w ith in  a  
two week p erio d #  Mr. S tockner was k in d  enough to  l a b e l  a l l  c a rc a s s e s  
a f t e r  th ey  were p e lted #
Each c a rc a s s  was a ss ig n ed  a  number* w eighed and th e  t o t a l  le n g th  
measured im m ediately  a f t e r  i t  was rece iv ed #  W eights w ere tak en  on a  t r i p l e  
beam b a lan ce  and re p e a te d  w eigh ings showed them to  be a c c u ra te  o n ly  to  tiie  
n e a re s t  gram . T o ta l le n g th s  were reco rd ed  to  th e  n e a re s t  m il l im e te r  on 
a  m odified  f i s h  m easuring board* and* because o f  th e  d i f f i c u l t y  in  a rra n g e  
in g  th e  an im als on th e  board  and d i f f i c u l t i e s  i n  read in g  th e  ru le*  th e se  
measurem ents cou ld  n o t  be re p e a te d ly  taken  w ith  accu racy  g r e a te r  th an  o n e- 
h a l f  c « i tim e te r#  A f te r  w eighing and m easuring th e  c a rc a ss*  th e  s k u l l  was 
removed* la b e le d  and e e t  a s id e  f o r  l a t e r  c le a n in g  by dermes t i d  b e e tle s#
The b a c u la  o f  th e  m ales were removed and la b e le d #  I t  was found t h a t  th e  
b a c u la  from th e  young m ales w ere r e a d i ly  c lean ed  by hand* b u t  th o se  from  
th e  a d u l t s  were q u ite  d i f f i c u l t  to  c le a n  a s  th e  corpus cave m o sum had a  
tendency to  adhere te n a c io u s ly  to  th e  b a s a l end o f  th e  bone* Tiiose w hich  
proved d i f f i c u l t  to  c le a n  by hand were p la c e d  in  tlie  dermes t l d  co lo n y .
The re p ro d u c tiv e  t r a c t  was removed from  each  fem ale* examined g ro ss ly *  
and p la c e d  i n  fo rm a lin  f o r  l a t e r  study* th e  scope o f w hich i s  beyond t h i s  
tiie s ie #  A s e r i e s  o f  20 fem urs from young fem ales and 20 fem urs from  o ld  
fem ales was tak en  a t  t h i s  tim e#
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I n  th e  f a l l ,  o f  1952  ̂  36 a d u l t  male G and 5 a d u l t  fem ales w ere c o l l e c t ­
ed  from  th e  S tockner ranch^ b u t because o f  m istake  In  in s t r u c t io n s  th e  
a d u l t  m ales w ere la b e le d  o n ly  a s  a d u l t  w ith o u t re c o rd in g  t ^ l r  a c tu a l  age 
i n  years*  Hr* S tockner a s su re d  me* however* t h a t  o v e r h a l f  o f  them w ere 
y e a rs  o ld*  a  sm a lle r  number were y e a rs  o ld* a  few were 3^  y e a rs
o ld  and one was y e a rs  o ld .
S ince th e  number o f  a d u l t  m ales was s t i l l  l e e s  th a n  th e  numbers c o l­
le c te d  i n  th e  o th e r  groups* 3 a d u l t  m ales were o b ta in ed  from Mr, A rt 
P r i t s l  o f  M issou la and an a d d i t io n a l  23 frcmi th e  Zosky & T orton  f u r  farm  
a t  Darby* Mem ta n a . These c a rc a s s e s  w ere q u i te  d e s s ic a te d  when rece iv ed *  
and th u s  no body w e ig h ts  o r  le n g th s  were taken*
Because th e  s e r i e s  o f  fem urs c o l le c te d  in  th e  f a l l  o f  1951 avowed 
prom ise o f  p ro v id in g  c r i t e r i a  f o r  ageing* an a d d i t io n a l  few I n  each age 
c l a s s  w ere secu red  d u rin g  th e  f a l l  o f  1952* b r in g in g  th e  t o t a l  number 
c o l le c te d  to  $0 young m ales* 53 o ld  m ales* 33 young fem ales* and Wi o ld  
fem ales*
BaculaI
The bacula* a f t e r  b e in g  cleaned* were b leach ed  in  a  s o lu t io n  o f  
hydrogen p ero x id e  and w a te r  and th e n  a llow ed  to  a i r  d ry  a t  room tem pera­
tu re*  &Lnce E ld e r (1951) in d ic a te d  t h a t  th e re  i s  a b e t t e r  c o r r e la t io n  
between baculum w e ig h t and age th a n  between baculum le n g th  and age* and 
s in c e  i t  cou ld  r e a d i ly  be seen t h a t  w ith in  each  age group th e re  w ere de­
c id ed  d i f fe re n c e s  o f  c u rv a tu re  between th e  In d iv id u a l bones* i t  was de­
c id ed  t h a t  w e ig h t a lo n e  would be recorded* W eights were tak en  on a  p re ­
c i s io n  b a lan ce  and reco rd ed  to  th e  n e a r e s t  m illig ram *
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rem o rs t
A f te r  c le a n in g  t  th e  fem urs were h leach ed  in  a  s o lu t io n  o f  hydrogen 
p e ro x id e  and w ater#  The t o t a l  le n g th  o f  each  was m easured to  th e  n e a r e s t  
te n th  o f  a  m il l im e te r  t y  means o f  a  v e r n ie r  c a lip e r#  A number o f  fem urs 
were weighed* bu t*  s in c e  th ey  w ere n o t a l l  c lean ed  u n ifo rm ly  and th e  f i r s t  
few w e ig h ts  showed o v e r la p  between th e  age c la s se s*  t h i s  e f f o r t  was soon 
abandoned#
S k u lls t
Each s k u l l  was b leach ed  in  th e  manner d e s c r ib e d  f o r  th e  b ac u la  and 
fem urs and re la b e le d  w ith  In d ia  ink# A s e r ie s  o f  10 s k u l ls  w ith in  each  
age and s e x  c l a s s  w as weighed t o  th e  n e a re s t  te n th  o f  a  gram on a  t r i p l e  
beam balance*  b u t  a s  i t  co u ld  n o t be determ ined  a c c u ra te ly  I f  each was 
c lean ed  to  th e  same degree* and a s  th e re  was c o n s id e ra b le  o v e r la p  e v i­
denced in  th e s e  few w eigh ts*  no more were taken#
The tw enty  measurem ents in d ic a te d  i n  Table 1 and F ig u re  1 w ere 
tak en  on each o f  th e  sk u lls#
S ince th e  m a jo r i ty  o f  th e  m easurem ents a re  commonly used  in  taxonomy 
o f  th e  m u s te lid s  l i t t l e  e l s e  need be s a id  o f  them h ere  o th e r  th an  rem arks 
concern ing  t h e i r  accu racy  and source# K easurem ents #2* 11* 1$* 17* 18*
19* and 20  have c e r t a in  p e c u l i a r i t i e s  abou t them as  u sed  in  t h i s  th e s i s  
and w i l l  be d isc u sse d  l a te r #  The accu racy  o f  th e  m easurements was d e te r ­
mined from  re p e a te d  m easurem ents o f  th e  same c h a ra c te r  on a  s e r i e s  o f 
sk u lls#  None o f  th e  m easurem ents shou ld  be c o n s id e re d  more a c c u ra te  
than  i s  in d ic a te d  in  T ab le 1#
Keasurcment
-1 0 -
Table 1# £kuLl Kaasurem onts
A ccurate to  th e  N ea res t: R eference
1 . C ondylobasal le n g th #1 mm H all 1951
2 . Length a long  th e  m id lin e • 5 JTOtt W righ t 1953
3 . B asal le n g th #1 mm H all 19k6
U» P a la ta l  le n g th .1  mm H all 19k6
5* L ength  o f  a u d ito ry  b u lla e #5 mra H all 1951
6# Zygomatic b re a d th #1 mm H all 19U6
7 . M astoid  b re a d th #1 mm H all 19k6
8# R o s tra l  b re a d th #1 mm G r ln e l l  e t  a l
9 . I n t e r o r b i t a l  b re a d th •1  mm
1937 
H a ll 1951
10# B readth  o f  the p o s t - G rin n e l e t  a l
o r b i t a l  p ro c e s se s #1 1937
11# B readth  o f  th e  p o s t - H a ll 19U6 &
o r b i t a l  c o n s t r i c t io n #1 mm H o l l i s t e r  19!
12# B read th  o f  th e  to o th  row #1 mm paramonov 1937
13. H eigh t o f  th e  s k u l l  a t  th e  
b u lla e .1  mm H all 1951
I k . Width o f  th e  upper m olar #1 mm G r in e l l  e t  a l
1 5 . Length o f  th e  to o th  row #5 mm
1937
16# H eigh t o f  tiie  s k u l l  p o s te r io r -
to  the  upper m olar #1 jm H a ll 1951
1 7 . C a lv a r io n -c p is th io n •5  mm Paramonov 1937
18# •Senec to o rb i t a le - o p i s  th io n #S mm Paramonov 1937
19 . Length o f th e  s a g i t t a l  c r e s t •2 mm M arsh a ll 1951
20 . S ta p h y lio n -p o s td e n ta le #5 mm Paramonov 1937
Measurement number 2^ th e  le n g th  along th e  m id lin e  ̂  I s  th e  same a s  
th a t  tak en  by W right (19S3) on th e  marten* and In  th a t  an im al i s  th e  
g r e a te s t  l e n g t i  o f  th e  sk u ll#  In  th e  mink t h i s  measurement i s  c o n s is te n t­
l y  sm a lle r  th an  th e  co ndy lobasa l le n g th  which i s  tiie g r e a t e s t  le n g th  o f  
the  s k u l l  i n  t h i s  anim al# Hie measurement i s  d i f f i c u l t  to  tak e  w ith  ac ­
cu racy  on th e  mink s k u l l  because th e  c a l ip e r  m ust be s la n te d  to  a  s l i g h t  
degree (se e  Fig# 1)# The measurement i s  th u s  s l i g h t ly  l a r g e r  than  th e  
a c tu a l  le n g th ;  however* i t  i s  b e lie v e d  t h a t  th e  e r r o r  i s  in  a  c o n s ta n t 
d i r e c t io n  and degree#
M easurement number 11* th e  w id th  o f  th e  p o s to r b i t a l  c o n s tr ic t io n *  
has been u sed  by H o l l i s t e r  (1913) a s  a  taxonomic f e a tu r e  o f th e  mink 
sk u ll#  H a ll (19U6) in  F ig u re  li82* page 179* h as  t h i s  measurement i l l u s -
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t r a t e d  on an o t t e r  ek u ll*  b u t  l a b e l s  i t  th e  i n t e r o r b i t a l  c o n s tr ic t io n #
T h is  seems in  e r ro r#  because th e  a re a  i s  d e f in i t e ly  i n  tiie p o s t ^ r b i t a l  
re g io n  o f  th e  sk u ll#
Measurement number 15$ th e  le n g th  o f  th e  to o th  row# as  taken  h ere  i s  
somewhat HK>dified from  th a t  commonly used in  taxonomic work# because i t  
was found d i f f i c u l t  to  tak e  th e  le n g th  p a r a l l e l  to  th e  lo n g  a x is  o f  the  
cranium . In  t h i s  th e s i s  th e  measurement r e p re s e n ts  th e  g r e a t e s t  le n g th  
o f  th e  to o th  row In c lu d in g  th e  in c i s o r s  p a r a l l e l  to  th e  cheek to o th  row# 
Even In  t h i s  m od ified  form  th e  measurement i s  d i f f i c u l t  to  take  w ith  r e ­
l i a b i l i t y #
Measurement number 17# th e  c a lv a r io n -o p is th io n #  a s  used  h ere  i s  a  
m od ified  v e r s io n  o f  t h a t  p roposed  by Parasroonov (1937) who s t a t e s  t h a t  th e  
p o in t  c a lv a r io n  should  l i e  on th e  a n t e r io r  ana to m ica l l i m i t  o f  th e  fo s s a  
c e r e b r a l l s  a t  th e  co rrespond ing  p o in t  o f  th e  s u tu ra  s a g i t t a l i s #  I t  was 
found t h a t  w ith o u t making a  s a g i t t a l  s e c t io n  o f  th e  s k u l l  i n  th e  m ldplane# 
th e  a n te r io r  l i m i t  o f  th e  f o s s a  c e r e b r a l l s  was a lm o st I c ^ s s i b l e  to  d e te r ­
mine w ith  any degree o f  accuracy# The p o in t  c a lv a r io n  as  used  h e re  i s  
re p re s e n te d  by a  l in e  drawn a t  r i g h t  a n g le s  to  th e  lo n g  a x is  o f  th e  s k u l l  
and b r id g in g  th e  p o s to r b i ta l  c o n s tr ic t io n #  Since t h i s  in v o lv e s  drawing 
a  l i n e  on th e  s k u l l  and m easuring to  t h a t  l i n e  i t  s t i l l  la c k s  accuracy# 
Measurement number l 8# 'th e  s e n e c to o rb ita le -o p ls th lo n #  i s  tak en  
a long  th e  d o r s a l  m id lin e  In  the  median s a g i t t a l  p lan e  from th e  lam bdo- 
i d a l  r id g e  to  a  l i n e  co n n ec tin g  th e  p o s to r b i ta l  p rocesses#  I b i s  a ls o  
in v o lv e s  draw ing a  l i n e  and m easuring to  th e  l i n e  and i s  n o t a s  a c c u ra te  
a s  w ould be d e s ired #
M easurement number 19# the  le n g th  o f  th e  s a g i t t a l  c r e s t#  has been 
p roposed  by M arsh a ll (1951) to  d is t in g u is h  Immature from m ature m artens#
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I t  was soon seen t h a t  th e  developm ent o f  th e  c r e s t  in  th e  mink; d i f f e r s  
somewhat from i t s  developm ent in  th e  m arten (H a rsh a ll j  1951) « and th e  
s to a t  (D eansely# 1937)# P la te  % F ig u re s  8* 9» & 10 i l l u s t r a t e  the  method 
o f  developm ent o f  th e  s a g i t t a l  c r e s t  in  th e  fem ale mink* The two p a r i e t a l  
r id g e s  do n o t  m eet p o s te r io r ly  to  form  a  s a g i t t a l  r i d g e ,  r a th e r  i t  would 
appear th a t  th e  r id g e s  f i r s t  meet a t  some In te rm e d ia te  p o in t  b e fo re  th ey  
do i n  th e  p o s te r io r  reg ion^  and then  grow th o f  t h i s  s in g le  r id g e  o ccu rs  
b o th  p o s te r io r ly  and a n t e r io r l y  from t h i s  po in t#  Thus th e  mink may have 
a  s a g i t t a l  c r e s t  formed on th e  f r o n ta le  o r  a n te r io r  p o r tio n  o f  th e  p a r le *  
ta l s $  b u t  t h i s  s in g le  r id g e  way open p o s te r io r ly  to  form  w hat a re  I n  r e ­
a l i t y  two p a r i e t a l  r id g es#  In  t h i s  study^ any mink i n  which th e se  double 
r id g e s  fu se  anywhere a long  t h e i r  le n g th  to  form a  d i s t i n c t  s a g i t t a l  r id g e  
were co n s id e red  to  have a  s a g i t t a l  c r e s t  and th e  le n g th  o f  th e  c r e s t  was 
m easured from th e  m ost a n t e r io r  p o in t  o f  t h i s  fu s io n  to  th e  Xambdoidal 
rid g e#
Measurement number 20  ̂ th e  s ta p h y llo n -p o s td e n ta le ^  I s  taken  on th e  
T i t r a i  s id e  along th e  median s a g i t t a l  p lan e  from th e  m ost a n te r io r  
p o in t  on th e  p o s te r io r  b o rd e r  o f  th e  p a la t in e  bones to  a  l i n e  connecting  
th e  m ost p o s te r io r  p o in ts  o f  th e  u p p er to o th  row# T his has been proposed  
by Paramonov (1937) a s  a  u s e fu l  measurement to  d is t in g u is h  age groups in  
P u to rlu s  p u to r iu s  and P u to r lu s  ev e rsm an ll# To o b ta in  th e  measurement a 
l i n e  must be drawn on th e  s k u l l  co n n ec tin g  th e  two most p o s te r io r  p o in ts  
o f  th e  to o th  rows and th e  measurement made to  t h i s  l i n e .  Because o f  th e  
d i f f i c u l t i e s  co n ta in ed  in  such a  p rocedure  th e  measurement la c k s  th e  ac ­
cu racy  d e s ire d #
The baculum w eig h ts  and th e  s k u l l  measurem ents w ere a rran g ed  in to  
freq u en cy  d i s t r i b u t i o n s # an a ttem p t b e in g  made to  have a t  l e a s t  t e n ,  and
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i f  p o s s ib le  more th an  ten*  d i f f e r e n t  c la s s e s  i n  each  c a s e . The a r i th m e tic  
eaX mean v a s  c a lc u la te d  f o r  each  by means o f  an e l e c t r i c  c a lc u la to r*  The 
s ta n d a rd  d e v ia tio n  v a s  c a lc u la te d  f o r  each* u s in g  th e  form ula
(L in d q u is t*  19L2)* v h ic h  i s  a  m o d if ic a tio n  o f  th e  
o f  th e  fundam ental fo rm u la ||.^  f o r  grouped data#  The s ta n d a rd  e r ro r*  
^ S iiD ^  and th e  c o e f f ic ie n t  o f  v a r ia t io n ^  x  10^  (^ led eco r*  1937)
v a s  th en  c a lc u la te d  f o r  each# The r e s u l t s  o f  th e se  c a lc u la t io n s  f o r  
baculum w e ig h ts  sqppear in  F ig u re  k* and f o r  s k u l l  measurements in  Table 
3# Each v ilX  be co n s id e red  in  th e  a p p ro p r ia te  s e c tio n  under r e s u l t s  and 
fin d in g s#
RESULTS AîïD FIÎÏDINGS 
Ranch Animals
Body W eigh ts!
The w e ig h ts  taken  in d ic a te  t h a t  body w e ig h ts  a re  e n t i r e ly  u n r e l ia b le  
as an age c r i t e r i o n  w ith  th e  ran ch  anim als* Ttie ran g e  o f  each age group 
I s  a lm o st i d e n t i c a l  and t h e i r  d i s t r i b u t io n s  fo llo w  each  o th e r  v e ry  c lo se ly *  
The young ran ch  male% o f  w hich 100 were w eighedj range from  726 to  1110 
grams w ith  an average o f 908 grams» The o ld  ran ch  m ales^ o f  which o n ly  
U6 were weighed# range from  6X0  to  1168 grams# w ith  an average o f  9hk 
gramsm I t  sh o u ld  be n o te d  th a t  th e  an im al which w eighed o n ly  6X0 grams 
l a  a  1^ y e a r  o ld  c o l le c te d  ÏToeai Mr* A rt P r i t z l  o f  M issou la . I t  had been 
k e p t u n t i l  i t  was an a d u l t  because I t  had ex trem ely  f in e  q u a l i ty  fu r*
The anim al r e p o r te d ly  n ev e r  bred* The sm all w eig h t may have been p a r ­
t i a l l y  a  case  o f  p h y s io lo g ic a l  u n f itn e s s #  f o r  th e  anim al had w hat appeared  
to  be l e s s  th an  normal f a t  d ep o s its*  I t s  t o t a l  le n g th  was sm a ll b u t n o t  
th e  s m a lle s t re co rd ed  in  i t s  age c la s s #  i t s  baculum was q u ite  sm a ll and 
l i g h t  i n  w eight#  and th e  condy lobasa l le n g th  o f  th e  sk u U  was sm a lle r  
th an  t h a t  o f  any o th e r  male measured*
Female w eigh ts  ten d  to  be d i s t r ib u t e d  in  app rox im ate ly  th e  same fa s h ­
io n  a s  th e  male w eights#  a lth o u g h  in  g e n e ra l th ey  a re  sm aller*  F ig u re  2 
g iv e s  a  frequency  d i s t r i b u t io n  cu rve  o f  th e  fem ale body w e i ^ t s  and i l ­
l u s t r a t e s  adm irab ly  t h a t  th e y  a re  o f  no u se  a s  an age c r i te r io n *  The 
fem ale w eigh t d i s t r i b u t io n  i s  g iv en  here  r a th e r  th an  th e  male d i s t r i b u ­
t io n s  f o r  two re a s o n s ; f i r s t #  th e  numbers in  each  group a re  more equal#  
second# a l l  o f  th e  fem ales  came from  th e  same ranch*
The o n ly  o v e r la p  between male and fem ale body w e ig h ts  was i n  th e  




YoiHig ranch females 
M= 5 0 9 .5  grams
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FIG. 3 TOTAL LENGTH MEASUREMENTS, RANCH FEMALES
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T o ta l Lengths %
L ik e  body w eights*  t o t a l  le n g th  measure men t s  f o r  th e  d i f f e r e n t  age 
c la s s e s  a re  q u ite  s im ila r*  The young m ales range from  $2 to  63 c e n t i ­
m eters  w ith  an average o f  59 c en tim e te rs*  & t o t a l  o f  98 an im als be ing  
used* The o ld  m ales range from to  66 c e n tim e te rs  w ith  a mean o f  60 
c e n tim e te rs  from  a  s e r i e s  o f  ii8* F ig u re  3 g iv e s  th e  freq u en cy  d i s t r i b u ­
t io n  and means o f  th e  t o t a l  le n g th  m easurem ents f o r  th e  fem ales and i l l u s ­
t r a t e s  v e i l  t h a t  th e se  m easurem ents have no use a s  an  age c r i t e r i o n  w ith in  
t h i s  p o p u la tio n #  The le n g th s  o f  te n  m ales l i e  w ith in  th e  range o f  52 
cen tim e te rs*  th u s  e s d iib lt in g  a  s i s a b le  o v e rla p  in  t o t a l  le n g th s  between 
th e  two sexes*
B aculat
E ld er ( 1951) has ad eq u a te ly  d e s c r ib e d  the  morphology o f  th e  mink 
baculum and some o f  th e  changes w hich o ccu rred  w ith  age from a  sainple o f  
2U2 b acu la  from  ran ch  an im als o f  known age* The sample o f b a c u la  in  t h i s  
s tu d y  does n o t  re v e a l any d if fe re n c e  In  morphology from  t h a t  d escribed*
The b a c u la  from  th e  young an im als a re  r e a d i ly  se p a ra te d  from th o se  o f  th e  
o ld  an im als by conform ation  a lo n e . In  th e  o ld e r  groups th e  bone I s  in  
g en e ra l more m assive* th e  s h a f t  more heavy , end th e  p rox im al end developed 
to  a  g r e a te r  ex ten t*  be in g  more rugose and elongated* At th e  p o in t  o f  a t ­
tachm ent o f  th e  co rpus cavem osum  a  d i s t i n c t  r id g e  i s  formed on th e  b a c u la  
o f  th e  a d u l t  an im als*  T h is  r id g e  i s  e n t i r e l y  ab sen t o r  on ly  s l i g h t l y  
form ed on th e  b a c u la  o f  th e  young anim als* The p resen ce  o r  absence o f  
t h i s  r id g e  seems to  be a  d e f in i t e  age c r i t e r i o n  f o r  s e p a ra tin g  th e  b acu la  
o f  immature an im als from th o se  o f  an im als which have reached  se x u a l 
m a tu rity *
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P la te  1 F ig u re  6 shows a  tg rp lca l s e r ie s  o f  ranch  mink b a c u la . The 
row a t  th e  bottom  t s  composed o f  b a c u la  from anim als o v er one y e a r  o ld  
and a rran g e d  from l e f t  to  r i g h t  w ith  in c re a s in g  s iz e  o f  th e  r id g e  on th e  
b a s a l  b u lb . The row a t  th e  top  I s  composed o f  b acu la  from an im als l e s s  
than  one y ea r o ld  and a rran g ed  from l e f t  to  r i g h t  acco rd ing  to  th e  in c re a s ­
in g  r a s s iv e n e s s  and developm ent Of th e  proxim al end .
The freq u en cy  d i s t r i b u t io n  c h a r t  o f  baculum w eig h ts  f o r  th e  ran ch  
anim als g iv en  in  F igure  h shows t h a t  th e re  I s  some o v erlap  between th e  
w e ig h ts  o f  b ac u la  o f  Uie a d u l t  and ju v e n i le  an im a ls . There i s  no o v erlap  
between th e  means * one s ta n d a rd  d e v ia tio n  f o r  th e  two groups^ in d ic a t in g  
t h a t  th e se  two c la s s e s  co u ld  be se p a ra te d  by baculum w eig h ts  a lone  in  66% 
o f  th e  c a s e s .  Because th e re  i s  some o v e rla p  between th e  means two s ta n ­
d a rd  d e v ia t io n 8 w eigh t a lo n e  w i l l  n o t d is t in g u is h  between th e  two age 
groups in  95^ o f  th e  c a se s  a s  would be d e s ire d .
Ttie baculum w eig h t d i s t r ib u t io n s  ag ree  c lo s e ly  w ith  th o se  re p o r te d  
f o r  th e  b ac u la  o f  ra n c h  mink from M isso u ri by E ld e r (1951)# They a r e ,  i n  
g e n e ra l ,  s l i g h t ly  h e a v ie r  and th e  ju v e n ile  w eig h ts  appear to  be more 
homogeneous. The c o e f f ic ie n t  o f  v a r ia t io n  o f  th e  a d u l t  w eigh ts  i s  l a r g e r  
than th a t  f o r  th e  ju v e n ile  w e ig h ts  and may p o ss ib le  be ex p la in ed  by th e  
f a c t  t h a t  th e  o ld  group in c lu d e s  anim als o f  v a r io u s  ages* E ld e r  (1951) 
h as  shown t h a t  th e  baculum o f  th e  mink may con tinue to  in c re a se  in  w eigh t 
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FIG. 4  BACULUM WEIGHTS, RANCH MINK
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Femurs)
Table 2# T o ta l Length o f  Femurs and th e  S ta tu s  o f  th e  L a te r a l  
Suqpra-sesamold T ubercle  on Femurs from  Ranch Mink
S ta tu s  o f  th e  L a te ra l  Supra*»
Age Bt Sex T o ta l Length (m ill im e te rs )________sesam oid T ubercle
ÏÎ M Range P re se n t A bsent
Young m ales 5 5  55%5 <) ”^"3 5 ”
O ld m ales S3 gO.7 U3.1-S5*6 g l  2
Young fem a le s  32 L 2.9  U0«0-US«7 2 31
O ld fem ales Ut k2#8 L0«l~Lb*6 Uh 0
The t o t a l  le n g th  m easurem ents a re  found to  have no use a s  an age 
c r i t e r i o n  and show s l i g h t  o v e rla p  between th e  sexes^ i r r e s p e c t iv e  o f  ag e . 
Three fem urs from m ales w ere s h o r te r  than  th e  l a r g e s t  reco rd ed  f o r  a  f e ­
m a le , and th e se  th re e  male fem urs a r e  from  an im als o ver one y e a r  o f  ag e . 
T h is may be ex p la in e d  by th e  f a c t  t h a t  th e  o ld  m ales came from  d i f f e r e n t  
ra n c h e s . On checking th e  in d iv id u a l  d a ta  ^ e e t s  i t  i s  found t h a t  th e  
s m a lle s t  fem ur from a  male i s  from th e  sm all male a lre a d y  n o ted  under th e  
s e c tio n  on body w e ig h ts . The o th e r  two fem urs a re  from th e  Zosky & Y orton  
f u r  fa rm . A ll o f  th e  fem ales  were c o l le c te d  from th e  S tockner ra n c h , and 
th e re  i s  no o v e rlap  o f fem ur le n g th s  between the  sexes o f  an im als c o l l e c t ­
ed from t h i s  ra n c h .
A review  o f  th e  l i t e r a t u r e  r e v e a ls  no ac cu ra te  o r  d e ta i le d  d e s c r ip ­
t io n  o f  th e  fem ur o f  th e  m ink. I t  i s  found  t h a t  in  g ro ss  morphology th e  
fem ur o f  th e  mink d i f f e r s  b u t s l i g h t l y  from  th e  femur o f  th e  c a t  (% m en, 
1PU2), o r  th e  dog (S isso n  & Grossman, I 9L0 ) .  The head ,  t ro c h a n te r ic  
f o s s a ,  two t ro c h a n te r ic  p ro c e s s e s ,  th e  l a t e r a l  and m edial co n d y le s , th e  
co n d y la r  f o s s a ,  th e  sesam oid bones and t h e i r  f a c e ts  a r e  a l l  r e l a t i v e l y  
w e l l  developed  in  th e  femur o f  th e  mink. The c r e s t  o f  th e  s h a f t  i s  p o o rly  
deve loped  o r  a b s e n t ,  and th e  n u t r i t i v e  foram en i s  sm a ll.
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A lthough a t  p e l t in g  season a l l  fem urs have th e  ep ip h y se a l groove 
c lo s e d  I t  i s  found  t h a t  th e  fem urs a re  o f  two ty p e s  r e g a rd le s s  o f  sex*
These two ty p e s  d i f f e r  from  each o th e r  m ain ly  on th e  developm ent o f  a  sm all 
m ed ia l tu b e rc le  on th e  d i s t a l  end j u s t  p ro x im al to  th e  la rg e  l a t e r a l  con­
d y le  and th e  f a c e t  o f  th e  l a t e r a l  sesam oid bone* On maiQr o f  th e  fem urs 
from young an im als  th e  bone a t  th e  e p ip h y se a l c lo s u re  has a  spongy appear­
ance w h ile  a l l  o f  th e  fem urs from  th e  o ld  an im als have th e  bone a t  t h i s  
a re a  more dense and smooth* I t  ap p ears  t h a t  w ith  advancing age th e re  i s  
a  tendency  o f  t h i s  bone to  become more dense and a t  th e  same tim e th e re  
i s  b u i l t  up a  t i n y  tu b e rc le  in  the  o r ig in  o f  th e  gastrocnem ius muscle*
T his tu b e rc le  i s  d e s ig n a te d  in  t h i s  t h e s i s  a s  th e  l a t e r a l  supra-sesam oid  
tu b e rc le *  P la te  5 F ig u re s  13 and Hi show t h i s  d if fe re n c e  in  th e  fem urs 
f o r  b o th  sexes*
T able 2 shows th e  in c id en ce  o f  occu rren ce  o f  t h i s  tu b e rc le  f o r  each  
sex  and age c la ss*  I f  th e  p resen ce  o f  t h i s  tu b e rc le  i s  used  a s  a  means 
o f  s e p a ra t in g  th e se  fem urs in to  groups r e p re s e n ta t iv e  o f  age I t  i s  found 
th a t  two o ld  m ales a re  c l a s s i f i e d  a s  youngs a l l  young m ales a re  c l a s s i f i e d  
c o r r e c t ly  g two young fem ales a re  c l a s s i f i e d  a s  a d u l ts  and a l l  a d u l t  fem ales 
a re  c l a s s i f i e d  c o r re c t ly *  There ap p ears  h e re  an e x a c t r e v e r s a l  o f  tre n d  
in d ic a t in g #  perhaps#  th a t  had more fem urs been c o lle c te d #  even g r e a te r  
d i s p a r i t y  m ight have been found between th e  age groups and th e  p resen ce  
o r  absence o f  t h i s  tu b e rc le *
To determ ine  i f  th e re  were d if f e r e n c e s  in  th e  fem urs o f  th e  age 
groups w hich m igh t be r e v e a le d  by X-ray# a  s e r i e s  o f  iiO fem urs r e p re s e n t­
in g  te n  from  each sex  and age c l a s s  wore X-rayed* These p l a t e s  r e v e a l no 
n o tic e a b le  d if fe re n c e  between th e  bones o f  th e  groups# and acco rd in g ly  
a re  n o t  p rese n ted  here*
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O cu lis t
In  th e  sample o f  ranch  mink s k u l l s  th e re  a re  no In s ta n c e s  o f  open 
sn to re s*  I t  ap p ea rs  t h a t  in  th e  mlnk^ as In  th e  s h o r t* ta i le d  w easel 
(H il lÿ  1939)» and i n  th e  European s to a t  (Deaneely# 1935)» th e  s u tu re s  
c lo s e  e a r ly  i n  l i f e ^  th u s  ex c lu d in g  th e  p o s s ib i l i ty ^  a t  l e a s t  i n  th e  ranch  
anim als» o f  u s in g  th e  c lo su re  o f  th e  s u tu re s  on th e  s k u l l  a s  a  c r i t e r i o n  
o f  age d u rin g  th e  p e l t in g  season*
None o f  th e  s k u l l s  show a p p re c ia b le  to o th  wear o r  th e  p resen ce  o f
d e n ta l  c a r ie s »  a lth o u g h  a  number o f  th e  anim als a re  a s  o ld  a s  h i and
years#  The la c k  o f  to o th  w ear may p o s s ib ly  be ex p la in e d  by th e  f a c t  t h a t  
th e  food f o r  th e  ran ch  mink i s  ground in to  a  f a i r l y  s o f t  homogeneous mass» 
e l im in a tin g  th e  n e c e s s i ty  o f  heavy chewing by th e  anim als* The la c k  o f  
d e n ta l  c a r i e s  may e i t h e r  be a  r e f l e c t i o n  o f  an In h e re n t p h y s io lo g ic a l 
c h a ra c te r  o f  th e  an im als o r  o f  th e  e f f e c t iv e n e s s  o f  a  w e ll b a lan ced  d ie t»  
o r  both*
. The ru g o s ity  o f  th e  b ra in  case  and th e  d e n s ity  o f  th e  bone does n o t 
show any c o n s is te n t  d if fe re n c e  between th e  members o f  th e  age groups 
w ith in  e i t h e r  sex» and 'thus th e re  ap p ea rs  to  be no way th e se  c h a ra c te r s  
can be u sed  to  se p a ra te  th e  young from th e  m ature anim als*
When th e  s e r i e s  o f  s k u l l s  i s  examined g ro ss ly »  i t  i s  n o te d  t h a t  w ith
age they  te n d  to  be more c o n s t r ic te d  in  th e  p o s to r b i t a l  reg ion»  assum ing 
a s  Paramonov (1937) h as  s ta te d  f o r  P u to rlu s#  a  “lo n g  co rse  t i c  shape” |  
however» th e re  a re  a  number o f  s k u l l s  w ith in  each  age c l a s s  which do n o t 
e x h ib i t  t h i s  c h a ra c te r  to  a g r e a t  degree so t h a t  th e  s k u l ls  te n d  to  b le n d  
from  th e  one ty p e  to  th e  o th e r*  P la te  h f ig u r e s  11 and 12 I l l u s t r a t e  
t h i s  tendency  o f  th e  «Sculls to  become c o n s t r i c te d  w ith  age and a t  th e  same 
tim e show t h a t  -th is c h a ra c te r  b len d e  between th e  age groups* S c u ll number
Zh
308 i n  f ig u r e  11 I s  from  a  I j  y e a r  o ld  male I n  w hich th e  p o s to r b i t a l  re g io n  
i s  w e ll  c o n s tr ic te d ^  and s k u l l  number 117 i s  from  a  young male and shows 
th e  ty p ic a l  uncons t r i e  te d  co n d itio n *  F ig u re  12 shows s k u l l  number 300 
from  a  2^ y e a r  o ld  male and s k u l l  number 12$ from  a  male l e s s  than  one 
y e a r  o f  age* A lthough th e  l a t t e r  two an im als d i f f e r  in  age hy two y e a r s ,  
th e  p o s to r b i t a l  r e g io n  and th e  g e n e ra l c o n s t r ic te d  appearance o f  th e  s k u l l s  
i s  n o t  n o tic e a b ly  d i f f e r e n t .
The tw en ty  m easurements taken  on th e  s k u l l s  a re  p re se n te d  in  ta b u la r  
form in  T able 3* Only s ix  o f  th e  tw enty measurements tak en  in d ic a te  a  
s ig n i f i c a n t  d i f f e r e n c e  between the  means o f  th e  age c la s s e s  a t  th e  f iv e  
p e rc e n t  l e v e l  o f  confidence  a s  in d ic a te d  by th e  f a c t  t h a t  th e  means ;£ 
two s ta n d a rd  e r r o r s  do n o t  o v e r la p . These s i x  measurements in c lu d es  th e  
zygom atic b re a d th  (o n ly  in  fem a le s} , th e  w id th  o f  th e  p o s to r b i ta l  p ro ce ss ­
e s ,  th e  w id th  o f  th e  p o s to r b i t a l  c o n s t r i c t io n ,  th e  o a lv a r lo n -o p ls th io n , 
th e  s e n e c to -o rb i ta le -o p is th io n  (o n ly  in  fem ales) and th e  le n g th  o f  th e  
s a g i t t a l  c r e s t .  A ll o f  th e  measurem ents e x h ib i t  o v e rla p  between th e  
means one s ta n d a rd  d e v ia t io n  f o r  th e  age g ro u p s, in d ic a t in g  t h a t  age 
ca n n o t be d is t in g u is h e d  in  66% o f  th e  ca se s  by u s in g  any o f  th e se  ch arac­
t e r s  by th em se lv es .
D uring th e  co u rse  o f  th e  stu d y  i t  was though t t h a t  th e  a d d i t io n  o f  
a d u l t  m ales from  d i f f e r e n t  ran ch es may have in tro d u ced  a  f a c to r  w hich 
p o s s ib ly  m ight have h idden  c î ia ra c te r s  t h a t  co u ld  be used  to  t e l l  th e  age 
c la s s e s  i n  th e  m ales from  one ra n c h . To determ ine i f  t h i s  were th e  c a s e , 
th e  measurem ents ta k e n  on th e  s k u l ls  o f  h5 a d u l t  m ales from the  S tockner 
ranch  w ere examined s e p a ra te ly  and th e  s ta n d a rd  d e v ia t io n ,  s tan d a rd  e r r o r  
and c o e f f i c i e n t  o f  v a r ia t io n  computed f o r  t h i s  group. T h is  retirealed 
l i t t l e  change in  th e  a p p l i c a b i l i t y  o f  th e  m easurem ents as  ag e in g  c r i t e r i a .
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Table 3» Résulta of skull measurements (Ranch mink)
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2* Length along the midline 
Old Males 70 
Young Males 99 












































4# Palatal length 
























3. Length of the auditory bulla Old Males 70 16.63 
Young Males 99 16.95 
Old Females 99 15.30 
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Old Malaa 70 13.70 12.0-14.9 0 .640 .076 4.67Young Malaa 99 13.90 11.9-15.2 0 .6 4 5 .064 4.64Old Famalaa 99 11.60 10.6-13.0 0.440 .044 3.79Young Famalaa 100 11.77 10.8-12.5 0.398 .039 3.38
9. Xntarorbltal braadth
Old Malaa 70 U.55 12.0-16.0 1.050 .125 7.21Young Malaa 99 14.53 12.5-16.0 0 .705 .070 4.85Old Famalaa 99 12.76 11.8-14.3 0.588 .059 4 .6 0Young Famalaa 100 12.40 11.3-13.6 0.486 .048 3.91
10. Braadth of tha poatorbital prooaaaaa
Old Malaa 70 17.77 14.6—20.1 1 .4 0 5 .168 7 .9 0Young Malaa 99 16.85 14.3-19.9 0 .900 .090 5.34Old Famalaa 97 15.67 13.8-18.1 0 .930 .093 5.93Young Famalaa 100 14.50 12.8-15.8 0 ,6 2 0 .062 4.27
11. Braadth of tha poatorbltal constriction
Old Males 70 10.76 09.4-1 3 .2 0 .860 .102 7.99Young Malaa 99 11.87 10.6-1 3 .3 0.590 .057 4.99Old Famalaa 99 10.44 O8.8-I3 .3 0.895 .089 8 .57Young Famalaa 100 11.45 09.0-1 2 .8 0.610 .061 5.32
12» Braadth of tha tooth row
Old Males 69 21.47 19.1-2 3 .8 0.785 .094 3 .6 5Young Malaa 99 21.43 19.8-22.6 0 .645 .064 3.00Old Famalaa 99 19.17 1 7.7-20 .5 0.568 .056 2 .99Young Famalaa 100 19.20 18.0-20.7 0 .654 .065 3.40
13* Haight at tha bulla#
Old Mala# 70 23.26 21.3-25.0
Young Mala# 96 23.48 22.0-25.2
Old Famalaa 99 20*56 19.0-21.8
Young Famala# 100 20.70 19.6-22.1
14. Width of the uppar molar
Old Malaa 70 06.31 05.7-06.9
Young Kalaa 99 06.18 05.3-<^*8
Old Famalaa 99 05.45 04.7-06.2
Young Famalaa 100 05.45 04.8-06.1
15 . Length o f  th e  to o th  roar
Old Ualaa 70 24.45 21.8-26.5Young Malaa 99 24.56 22.7-26.6
Old Famalaa 98 21.40 19.4-23.0
Young Famalaa 99 21.59 19.6-23.1
0.780 .093 3.35
0 .655 .065 2.780.590 .059 2.860.548 .054 2.64
0.285 .034 4.53
0 .3 5 0 .035 5.66
0 .262 .026 4.80
0 .242 .024 4.88
1.085 .129 4 .4 4
0.785 .078 3 .1 9
0 .695 .070 3 .2 4










16. Height of the skull posterior to th# upper molar
Old Males 70 15.59 13.6-16 .9 0 .770 .092 4.93Young Kales 99 15.60 14.0-16 .7 0.645 .064 4 .13Old Females 99 13 .69 12.5-14.7 0.452 .045 3 .3 0Young Females 100 13.80 12.6—14.6 0.394 .039 2.65
17. Calvarien-opisthion
Old Males 70 33.24 30.2-3 7 .6 1 .315 .157 3.95Young Kales 99 35 .56 32.7-36.7 1.245 .125 3 .5 0Old Females 99 30 .24 28.0-33.5 1.125 .113 3 .7 2Young Females 100 31.93 27.3-3 4 .9 1 .4 1 5 .141 4.43
18. Senectoorbitale-opisthion
Old Males 70 42.23 36.7-43.5 1.355 .162 3.20Yeung Kales 99 42 .59 36.2-46 .3 1 .6 0 0 .160 3.75Old Females 99 36 .90 34.2—40.0 1.075 .108 2 .9 1Young Females 100 37.41 34.7-39.4 1.005 .100 2.63
19. length of the sagittal crest
Old Kales 70 36.75 32.I-/4I .4  2.364 .282 6.43
Toung M#les 97 33.96 28.1-38.1 2.238 .227 6.59
Old Fsœalss 99 30.20 26.3-34.4 1.905 .191 6.30
Tonng Femalss 46 27.25 23.7-30.3 1.845 .272 6.77
20. StaphyUen^postdsntals
Old Males 70 C7.24 05.5-08.8 0.684 .081 9.44
Toung Kales 99 07.21 05.7-08.5 0.633 .063 8.77
Old Females 99 05.71 04.4-07.3 0.512 .051 8.96
Toung Females 100 05.71 O4.O-O6 .6 0.492 .049 8.61
21. Breadth of the postorbital processes
minusBreadth of the postofbital constriction
Old Male a 70 06.99 04.1—1 0 .0 1.445 .172 20.67Toung Malaa 96 05 .05 03.CWJ6.9 0 .775 .078 15 .34Old Females 99 05 .31 02.9-08.2 1.199 .1 1 9 22 .50Toung Females 100 03 .09 01.9-05.5 0.640 .064 20 .71
number measured 
M—  mean
SD— . Standard deviation 
Standard error 
C—  Coefficient of variation
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a lth o u g h  th e re  I s  a  g e n e ra l tendency  f o r  th e  s ta n d a rd  d e v ia tio n  and co­
e f f i c i e n t  o f  v a r i a t io n  to  decrease*  I t  I s  n o ted  th a t  th e  means o f  th e  
zygom atic b re a d th  m easurem ents f o r  th e  m ales from th e  same ran ch  sliow no 
o v e rlap  two s ta n d a rd  e r r o r s  I n d ic a t in g  a  d if fe re n c e  between th e  means 
o f  th e  m easurem ents f o r  th e  age groups* T his d if f e re n c e  had p re v io u s ly  
been n o ted  between th e  fem ales  from  t h i s  ranch*
The s a g i t t a l  c r e s t  appears to  be w e ll developed  In  th e  ran ch  mink^ 
e s p e c ia l ly  i n  th e  males* A ll  o f  th e  m ales examined have a  d i s t i n c t  s a g i t t a l  
c re s t*  The fem a le s  appear I n  g% ieral to  develop  ^ l i s  c r e s t  a t  a l a t e r  d a te  
and never does i t  reach  th e  p ro p o rtio n  in  fem ales t h a t  i t  does in  many o f  
th e  males* The s k u l l s  from  young fem a les  show t h a t  5U o f  100 do n o t 
p o sse ss  a  s a g i t t a l  c r e s t ,  w h ile  i t  i s  p re s e n t  on th e  s k u l ls  o f  a l l  a d u l t  
fem ales* The measurements o f  th e  s a g i t t a l  c r e s t  g iven  in  Table 3 a re  o n ly  
th o se  from In d iv id u a ls  w hich show a  fu s io n  o f  th e  two p a r i e t a l  r id g e s  
somewhere a lo n g  th e i r  len g th *  Because o f  th e  p e c u l ia r  w ^  in  which t h i s  
c r e s t  deve lops in  th e  m ink, a s  ex p la in e d  e a r l i e r  and I l l u s t r a t e d  on P la te  
3 f ig u re s  8 ,  9# & 1 0 , th e re  a re  no an im als which have a  c r e s t  whose le n g th  
approaches zero* A good example o f  t h i s  may be seen in  Table 3 where th e  
s a a l l e s t  s a g i t t a l  c r e s t  le n g th  g iven  i s  23*7 m il l im e te r s ,  y e t  over h a l f  
o f  th e  an im als  o f  t h i s  age c l a s s  do n o t p o sse ss  a  c re s t*  The f ig u re s  
g iven  i n  -Uie ta b le  do n o t  r e p re s e n t  th e  d if fe re n c e s  in  the  c r e s t  m easure­
ments between th e  two age c l a s s e s ,  b u t r e p re s e n t  th e  d i f fe re n c e s  between 
th e  m easuraaen ts o f  th e  s a g i t t a l  c r e s t  le n g th  f o r  th e  members o f  th e  two 
age c la s s e s  w hich have s a g i t t a l  c re s ts *  In  c a lc u la t in g  th e  mean, s ta n d a rd  
d e v ia t io n  and s ta n d a rd  e r r o r  o f  th e  c r e s t  le n g th  o f  th e  young fe m a le s , 
o n ly  th e  L6 w ith  th e  c r e s t  have been considered*
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I t  was th o u g h t th a t*  perhaps*  i f  one co n s id e red  o n ly  th o se  an im als 
w hich have a  s in g le  c r e s t  f o r  i t s  e n t i r e  le n g th  a s  hav ing  a  s a g i t t a l  
c r e s t*  th en  th e  measurement o f  t h i s  c r e s t  could  be u sed  a s  an age c r i t e r *  
ion# On f u r th e r  in v e s t ig a t io n  i t  was found  t h a t  such a  method o n ly  com* 
p l i c a  te s  th e  s i t u a t i o n  to  a  g r e a te r  e x te n t  and does n o t  serve a  u s e fu l  
pu rpose in  d is t in g u is h in g  th e  age d a s s e s #  P la te  3$ f ig u re  10* I l l u s t r a t e s  
th e  d i s p a r i t y  w hich  would o ccu r i n  many in s ta n c e s  I f  t h i s  method were used# 
Animal number $xL7# w hich i s  l e s s  than  one y ea r  o f  age* would* under t h i s  
system* have a  s a g i t t a l  c r e s t  o f  c o n s id e ra b le  leng tli*  and anim al number 
710* w hich  i s  3 i  y e a r s  old* would have no c re s t#
I t  a p p e a rs  from  t h i s  saicple th a t*  under th e  system  used  In  t h i s  study* 
any anim al w hich  does n o t  have a  s a g i t t a l  c r e s t  may be co n s id e red  a s  l e s s  
th an  one y e a r  o f  age# I f  a  s a g i t t a l  c r e s t  I s  p re se n t*  th e  anim al may be 
i n  e i t h e r  age c la s s*  and th e  measurement o f  t h i s  c r e s t  does n o t  fu rn is h  
a  means o f d is t in g u is h in g  i t s  age#
Because th e  w id th  o f  th e  p o s to r b i t a l  p ro ce sse s  appeared  to  be in c re a s ­
in g  a t  th e  same tim e th e  w id th  o f  th e  p o s to r b i ta l  c o n s t r i c t io n  was d ec reas­
ing* i t  was d ec id e d  to  in v e s t ig a te  th e  d if fe re n c e  between th e s e  two meas­
urem ents as  a means o f  s e p a ra tin g  th e  age c la sse s*  The r e s u l t s  o f  t h i s  
in v e s t ig a t io n  a r e  given in  Table 3 a lo n g  w ith  th e  s k u l l  measurements#
I t  i s  seen th a t  t h i s  method does n o t g iv e  a  means o f  s e p a ra tin g  th e  age 
c la s s e s  a t  a  l e v e l  o f  co n fid en ce  re q u ire d  s in ce  th e re  i s  s iz e a b le  o v e rla p  
between th e  means a  two s ta n d a rd  d ev ia tio n s#
The d if fe re n c e  betw een th e  c a lv a r io n -o p is th io n  and th e  le n g th  o f  th e  
s a g i t t a l  c re s t*  th e  d if fe re n c e  between th e  c a lv a r io n -o p is th io n  and th e  
s e n e c to o rb lta le -o p ls th io n *  and th e  d if fe re n c e  between th e  s e n e c to o rb i ta le -  
o p is th io n  and th e  s a g i t t a l  c r e s t  w ere a ls o  in v e s t ig a te d  to  determ ine t h e i r
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p o s s ib le  u se  a s  age c r i t e r i a *  None o f  th e se  p ro v ed  r e l i a b l e  a rd  s in c e  th e y  
each  have e r r o r s  in  measurem ent accu racy  th ey  a re  n o t  co n s id e red  fu r th e r*  
Ju rg e rso n  (1933) and Paracionov (1937) ex p ressed  th e  o p in io n  t h a t  
B koll m easurem ents shou ld  be co n v e rted  to  a  p ercen tag e  o f  th e  o v e r a l l  
le n g th  o f  th e  ^ u l l  i f  they  a re  to  be u sed  f o r  age c r i t e r i a *  I t  w as de­
c id ed  to  in v e s t ig a te  th e  r e l i a b i l i t y  o f  t h i s  method w ith  th e  measurements 
taken* A ll  m easurem ents were co n v e rted  to  a  p e rcen tag e  o f  the  condy lo - 
b a s a l  le n g th  f o r  a  s e r i e s  o f  te n  anim als w ith in  each  sex  and age group* 
Because I t  was seen  t h a t  th e re  were c o n s id e ra b le  o v e r la p s  between the  ago 
groups w ith  th e se  co n v e rted  m easurem ents, and^ because o f  th e  m athem atical 
and s t a t i s t i c a l  d i f f i c u l t i e s  in h e re n t  in  such a  system^ t h i s  in v e s t ig a t io n  
was c a r r ie d  no fu r th e r*
A lthough none o f  th e  s k u l l  measurements# when co n sid ered  a lone#  had 
shown prom ise o f  being  u sa b le  a s  an age c r i te r io n #  th e  p o s s i b i l i t y  th a t  
some o f  th e s e  m easurements in  com bination  may have such a  use was i n v e s t i ­
gated* I t  appeared  f e a s ib le  th a t#  a lth o u g h  a  p a r t i c u l a r  s k u l l  may show 
c o n s id e ra b le  o v e rla p  w ith  one measurement# th a t  same s k u l l  m ight r e a d i ly  
be c o r r e c t ly  c l a s s i f i e d  w ith  some o th e r  measurement* A system  was s e t  
up whereby each s k u l l  was co n s id e red  in d iv id u a l ly  w itii r e fe re n c e  to  th e  
fo llo w in g  measurements* th e  aygom atlc b read th#  th e  b re a d th  o f  the  p o s te r -  
b i t a l  p ro cesses#  th e  b re a d th  o f  th e  p o s to r b i ta l  c o n s tr ic t io n #  th e  le n g th  
o f  th e  s a g i t t a l  c r e s t#  th e  c a lv a r io n -o p is th io n #  and th e  d if fe re n c e  between 
th e  p o e to r b i ta l  p ro c e sse s  and th e  p o s to r b i t a l  c o n s t r le t t io n *  I f  a  p a r t i c ­
u l a r  s k u l l  measurement was found to  l i e  w ith in  th e  range o f  o v e r la p  f o r  
th e  means ^  two s ta n d a rd  d e v ia tio n s  f o r  th e  m easu rem ^ t f o r  th e  age c la s s e s  
th e  s k u l l  was co n s id e red  acco rd in g  to  t h i s  moasurement to  have th e  p o s s i­
b i l i t y  o f  b e in g  e i t h e r  young o r  old* I f  th e  m easurement was found to  l i e
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o u ts id e  t h i s  o v e rlap ^  th e  s k u l l  was c l a s s i f i e d  a s  young o r  old#
T h is  system  showed some Improvement o v e r  u s in g  th e  measurements 
s e p a ra te ly ^  b u t  I t  w as found t h a t  I t  was s t i l l  im p o ssib le  to  c l a s s i f y  
many o f  th e  sk u lls#  A f te r  t h i s  system  was t r i e d  on sm a ll groups repre«* 
sen t in g  each  sex  i t  was dropped#
MAmiAir Ara m w oî> s 
w ild  Animals
C a rc a sse s  o f  w ild  mink w ere c o U e o te d  from  tra p p e rs  In  th e  w e s te rn  
p o r tio n  o f  M ontana, an a re a  co m p le te ly  w ith in  th e  re p o r te d  d i s t r i b u t io n a l  
a re a  o f  Mgs t e l a  v iso n  energum enos.  Bangs ( H o l l i s t e r ,  1 9 1 3 ). Each tr a p p e r , 
who had in d ic a te d  from  a  p re lim in a ry  su rv ey  t h a t  he would save c a rc a sse s  
f o r  th e  s tu d y , was s e n t  a  s e r i e s  o f  l a b e l s  and a  c o n ta in e r  w ith  fo rm a lin . 
Each was re q u e s te d  to  la b e l  th e  c a rc a s s e s  a s  to  d a te  and lo c a t io n  o f  cap* 
tu r e  and to  p la c e  them in  th e  p re s e rv a t iv e  im m ediately  a f t e r  p e l t in g ,  
ih e  c o n ta in e r s  w ere p ick ed  up a t  a  l a t e r  d a te  a f t e r  th e  d o s e  o f  th e  
t ra p p in g  seaso n .
Many o f  th e  c a rc a s s e s  when re c e iv e d  w ere p o o rly  p re se rv e d  and many 
were n o t  l a b e le d .  No t o t a l  le n g th  m easurem ents were tak en  because many 
o f  th e  c a rc a s s e s  had t a i l  v e r te b ra e  m is s in g , and because th e  m a jo r i ty  o f  
them had been f ro z e n , th u s  making them f r a g i l e  and e a s i ly  broken when 
a tte m p ts  w ere made to  m easure them i n  a  s t r a i g h t  p o s i t io n .
Scinned c a rc a s s  w e ig h ts  w ere tak en  on th o se  an im als w hich w ere w e ll 
p re s e rv e d . W eights were ta k e n  on a  t r i p l e  beam b a lan c e  to  th e  n e a r e s t  
gram , and a re  p re se n te d  i n  ta b u la r  form in  Table U*
ühe £kuU  and a  fem ur w ere removed from  each c a rc a s s . The fo rm a lin  
made th e  f l e s h  on th e s e  bones u n s u i ta b le  f o r  th e  d e rm estid  b e e t le s  and 
s e v e ra l  a t te m p ts  w ere made to  make i t  more s u i ta b le  f o r  th w i. The s k u l l s  
and fem urs w ere p la c e d  i n  ru n n in g  w a te r  f o r  s e v e ra l  days to  remove a s  
much fo rm a lin  a s  p o s s ib le  and then  p la c e d  in  h o t  m alted  l a r d .  This p ro ^  
cedure m at w ith  v e ry  l im i te d  s u c c e s s , th a  b e e t le s  e a t in g  (on th e  meat} 
f o r  c h o r t  p e r io d s  b u t n ever accom plish ing  com plete c le a n in g  o f  tlia  b o n es .
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Fin al l y  a s  a  l a s t  re so lr t«  a l l  o f  th e  tic u lls  and fém urs w ere c lean ed  by 
hand» The b a c u la  w ere removed from  th e  m ales and were a ls o  c lean ed  hy 
hand#
The stom achs were removed from  a l l  anim als# la b e le d  and pire served  
i n  fo rm a lin  f o r  a  l a t e r  study#
A fte r  c lean in g #  a l l  bones were b leach ed  and la b e le d  in  the  manner 
d e s c r ib e d  f o r  th e  ran ch  anim als» The b ac u la  were w eighed and th a  fem urs 
and s k u l l s  m easured In  th e  same manner a s  d e sc r ib e d  f o r  th e se  bones from  
th e  ra n c h  a n im a ls . These w e ig h ts  and measurements w i l l  be co n s id e red  in  
th e  s e c t io n  u n d e r r e s u l t s  and f in d in g s  f o r  th e  w ild  anim als#
RESULTS AÎÎB FINDINGS 
W ild Animals
A t o t a l  o f 280 c a rc a s s e s  was r e c e iv e d ,  o f  th e se  l6U o r  $BmS% w ere 
m ales and 116 o r  hilm$% w ere fem ales*  To determ ine  i f  th e se  f ig u re s  de* 
v la te d  s ig n i f i c a n t ly  from  th e  h y p o th e tic a l  $0-50 ©ex r a t i o ,  th e  c h i  square  
v a lu e  was c a lc u la te d  f o r  th e s e  f ig u r e s  u s in g  th e  fo rm ula  Xo •
M
(S n ed eco r, 1 9 3 7 ). The c h i  square  v a lu e  so c a lc u la te d  i s  8 .22  in d ic a t in g  
a  h ig h ly  s i g n i f i c a n t  d iv erg en ce  from th e  h y p o th e tic a l  $0-$0 r a t io #
Body Weights#
S ince th e  sk in n ed  c a rc a s s  w eig h ts  o f  th e  ra n c h  anim als had been 
dem onstra ted  to  have no u se  f o r  d is t in g u is h in g  age g ro u p s, i t  was though t 
t h a t  t h i s  w ould a ls o  be th e  c a se  w ith  th e  w ü d  an im a ls . TO be c e r t a in ,  
w e ig h ts  were ta k e n  on a l l  w ild  c a rc a ss e s  w hich as f a r  a© cou ld  be d i s ­
ce rn ed  w ere ap p ro x im ate ly  e q u a lly  p re se rv e d .
T able li# Skinned C arcass W eig h ts , W üd Animals (Form alin  P rese rv ed )
C lass  N Kean Wt. Range
Toung M ales* 102 782*1 gms# U95*1060 gms
Old M ales* 29 617.0  5U5-1205
A ll  Females 9U $12*9 359.69U
*Age detezmtined by baculum confo rm ation
I t  i s  seen  from an  exam ination  o f  'Uie w e ig h ts  o f  th e  m ales in  Table 
h t h a t  th e se  w eigh ts a r e  o f  no use  i n  d is t in g u is h in g  age groups In  th e  
w ild  m a le s , s in c e  th e  ran g es  o f  th e  two groups show g r e a t  overlap#  The 
fem ale  body w e ig h ts  f a l l  I n to  a  d e f in i t e  unim odal cu rve  when a rran g ed  
i n  a  freq u en cy  d i s t r i b u t io n  and a re  n o t co n s id e red  u sa b le  f o r  age c l a s s i ­
f ic a t io n #
I t  i s  I n t e r e s t in g  to  n o te  t h a t  th e re  i s  c o n s id e ra b le  o v e r la p  o f 
w e ig h ts  betw een the  ©exes, which may in d ic a te  t h a t  in  th e  w Ü d p o p u la tio n
3U
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many o f  th e  yoimg an im als have n o t  y e t  reached  t h e i r  maximum w eight#  # The 
m a jo r i ty  o f  th e  m ales w hich have body w e ig h ts  l e s s  than  t h a t  o f  th e  h e a v ie s t  
fem ale a re  i n  th e  yoimg age c l a s s  a s  datezm lned by baculum conform ation# 
îh e  o v e r la p  o f  w e ig h ts  between th e  ages and sex es  m ight have been ex­
a g e ra te d  to  some e x te n t  by  th e  v a ry in g  d eg ree  o f  p re s e rv a tio n  o f  th e  in ­
d iv id u a l  c a rc a sse s#  To a s c e r ta in  w hat e f f e c t  p re s e rv a tio n  has upon th e  
c a rc a s s e Sf a  s e r i e s  o f  $0 c a rc a s s e s  w ere secured# w eighed when f r e s h  and 
th en  rew eighed a f t e r  be in g  In  10^ fo rm a lin  f o r  ab o u t 30 days# The r e ­
s u l t s  w ere d isco u rag in g #  f o r  th e  changes in  w e i ^ t  w ith  th e  in d iv id u a l  
an im als ranged  from  ap p ro x im ate ly  2f  l o s s  to  app rox im ate ly  20% gain# th e  
g r e a t e s t  p e rce n tag e  o f  th e  an im als showing approx im ately  10% gain#
Even w ith  t h i s  u n c e r ta in ty  o f  how th e  in d iv id u a l c a rc a ss e s  have been 
a l t e r e d  by th e  fo rm a lin  i t  s t i l l  appears s a fe  to  assvsae th a t  body w e ig h ts  
a re  o f  l i t t l e  o r  no v a lu e  to  d i s t in g u is h  th e  age c la s s e s  o f  mink In  th e  
t r s ^ p e r s  ca tch#
B acu lat
The b a c u la  from  w ild  an im als a r e  s im ila r  i n  morphology to  th o se  
from  th e  ranch  anim als# and l i k e  th e  l a t t e r  a re  r e a d i ly  d iv id e d  in to  two 
groups acco rd in g  to  th e  m assiveness o f  th e  bone and th e  p resen ce  o r  ab­
sence o f  a  d i s t i n c t  r id g e  a t  the  p o in t  o f  a ttach m en t o f  the  corpus 
eavernosum#
The b ac u la  have been d iv id e d  In to  two groups re p re s e n ta t iv e  o f  age 
by means o f  th e  conform ation  o f  th e  bones# P la te  2# f ig u re  7# shows a  
s e r i e s  o f  th e se  b a c u la  from w ild  anim als# The bottom row i s  composed 
o f  a  group o f  b a c u la  from  an im als c l a s s i f i e d  a s  a d u l t  and arran g ed  in  th e  
p ic tu r e  from l e f t  to  r i g h t  w ith  in c re a s in g  m assiveness o f  th e  bone and 
developm ent o f  th e  r id g e  on th e  p rox im al end# The to p  row i s  composed
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« f  *  a# rl# #  o f  b a c u la  from  an im als c l a s s l f i o d  as l e s s  th a n  one y ea r  o f  
ag e  and a rra n g e d  from  l e f t  to  r i g h t  iPiith in c re a s in g  developm ent o f  th e  
b a s a l  bulb# By com paring t h i s  f ig u re  w ith  P la te  1^ f ig u re  6 , which shows 
a  s e r i e s  o f  b a c u la  fTom ran ch  mink, th e  s im ila r  between th e  b acu la  
from  th e  two groups o f  an im als can r e a d i ly  be seen .
The w eig h ts  o f  th e  b a c u la  c l a s s i f i e d  as young o r e ld  by th e  confer** 
m atien  o f  th e  b a s a l  end a r e  a rran g ed  i n  a  freq u en cy  d i s t r ib u t io n  in  
F ig u re  5* K aw dnation  o f  t h i s  graph and a  com parison between i t  and 
F ig u re  4# th e  freq u en cy  d i s t r i b u t io n  o f  w eigh ts o f  b ac u la  from ranch mink, 
r e v e a ls  t h a t  th e  baculum w eig h ts  f o r  the  age groups o f th e  w ild  and th e  
ran ch  anim ale te n d  to  be d i s t r ib u t e d  in  a  s im ila r  manner# I t  i s  n o t ic e ­
a b le  t h a t  th e  w eigh ts o f  th e  b ac u la  from  young w ild  mink a re  l e s s  homo­
geneous th an  th o se  from  th e  young ranc%K sd n k , and a  numb<?r o f  them a re  
much l i g h t e r  in  w eigh t th a n  any b acu la  from  th e  ranch mink#
As in  th e  ranch  an im a ls , th e re  I s  no o v e rla p  between th e  means j; 
one s ta n d a rd  d e v ia t io n  f o r  th e  age groups} th e r e fo r e ,  age could  be 
d is t in g u is h e d  in  66% o f  th e  c a se s  by w eight a lo n e . There i s  o v e rla p  
between th e  me am. i  two s ta n d a rd  d e v ia tio n  in d ic a t in g  t h a t  w eight alone 
w i l l  n o t d is t in g u is h  th e  age c la s s e s  in  95% o f th e  c a s e s ,
Rhen th e  e n t i r e  group o f  153 w ild  m ales, w hich have th e  b acu la  i n t a c t  
enough f o r  c l a s s i f i c a t i o n ,  la  d iv id ed  In to  groups r e p r e s e n ta t iv e  o f  age 
by  t h i s  m eans, 119 a re  c la s s e d  as young o f  th e  y ea r and 34 a re  c la s se d  as 
o ld e r  th an  one y e a r .  The age com position  o f  th e  w ild  males In  th e  sample 
from  th e  t r a p p e rs  c a tc h  I s  th u s  28 .5  a d u l ts  p e r  XOO young.
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Femurs %
T abla T o ta l le n g th  o f  Femurs and th e  S ta tu s  o f  th e  l a t e r a l  S upra-
sesam oid T ubercle on Femurs from  W ild Mink
T o ta l l e n g th  S ta tu s  o f  th e  l a t e r a l
Age and Sex (m il l im e te r s )  . £upra-sesam oid Tubercle
^  N M Range P re s e n t A bsent
Toung m ales#  BIT C5*9 "  61
O ld M ales* 2li 5 0 .0  U 6 .2 -55 .5  22 2
A ll  Fem ales 90 Ü2.2 38 .7-U 6.2  23 6?
*Age determ ined  by baculum confo rm ation
The fem urs from  th e  w ild  an im als appear to  be id e n t i c a l  in  morphol­
ogy w ith  th o se  from  th e  ran ch  an im a ls . Table 5 g iv e s  the  t o t a l  le n g th  
m easurem ents o f  fem urs from  th e  v i l ^  male mink c l a s s i f i e d  in to  age groups 
by baculum co n fo rm atio n . An exam ination  o f  th e  ta b le  r e v e a ls  th a t  th e s e
I
measurem ents se rv e  no purpose a s  an  age c r i t e r i o n .  The le n g th s  o f fem urs 
from w ild  fem ale^ when arran g ed  i n  a  frequency  d i s t r ib u t io n  f a l l  in to  a  
unim odal c u rv e ,  in d ic a t in g  they^  too  ̂  p ro b ab ly  have no use a s  an age 
c r i t e r i o n .
The fem urs from  th e  w ild  an im als l i k e  th o se  from th e  ranch  anim als 
a r e  o f  two ty p e s ,  d i f f e r i n g ,  a s  s t a te d  f o r  th e  ran ch  an im a ls , by tiie  p re s ­
ence o r  absence o f a  sm all tu b e r c le ,  th e  l a t e r a l  supra-eesarao id  tu b e rc le .  
The s t a t u s  o f  t h i s  tu b e rc le  in  th e  v a r io u s  age groups i s  in d ic a te d  in  
T able 5# From th e se  f ig u r e s  i t  can be seen  th a t  i f  i t  i s  assumed th a t  
th o se  fem urs w hich have th e  tu b e rc le  came from an im als g re a te r  than  one 
y e a r  o ld ,  and th o se  fem urs w hich  la c k  th e  tu b e rc le  cajoe from an im als  l e s s  
th an  one y e a r  o ld ,  two an im als which a re  d e f in i t e ly  o f  th e  o ld  age c la s s  
by baculum confo rm ation  a re  p la ce d  in  the  young age c l a s s ,  and fo u r  
an im als  wiiose b acu la  show them to  be in  th e  young age c la s s  a re  p la ced  
i n  th e  o ld  age c l a s s ,  ^y th e  baculum m ethod, w hich ap p ears to  be r e ­
l i a b l e ,  f ig u r e s  o f  8li o r  78% young and 2h o r  22% o ld  a re  o b ta in e d , ^y
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th e  fem ur conform ation  method f ig u r e s  o f  82 o r  J6% young and 26 o r  2h% o ld  
a re  o b ta in ed *
S in ce  th e re  was no r e l i a b l e  means found w ith  th e  ra n c h  an im als f o r  
s e p a ra t in g  th e  fem a les  in to  age groups# th e  fem urs from  th e  w ild  fem ales  
appear i n  th e  ta b le  a s  one group# I f  I t  I s  a s s  w ed  t h a t  th e  s ta tu s  o f  
l a t e r a l  s u p r s e s a m o id  tu b e rc le  can be used  to  In d ic a te  th e  age com position  
o f  th e  fem ales#  I t  I s  found t h a t  by t h i s  means 23 o r  25% o f  th e  fem ales 
a re  o ld e r  th a n  one y ea r#  and 67 o r  75% a re  younger th an  one year* These 
f ig u re s  do n o t  d i f f e r  s ig n i f ic a n t ly #  as  determ ined  by th e  c h i  square 
method# from  th o se  o b ta in e d  f o r  th e  msüLes by e i t h e r  th e  baculum o r  th e  
fem ur method#
S k u lls #
The w H d m ales were se p a ra te d  in to  ago groups by means o f  th e  bacu­
lum# and th e  s k u l l  m easurem ents a re  p re s e n te d  f o r  each  group I n  T able 7* 
S ince  th e re  I s  no means a v a i la b le  f o r  a c c u ra te ly  se p a ra tin g  th e  fem ales 
in to  t h e i r  r e s p e c t iv e  age groups# the s k u l l  m easurem ents f o r  tliem are  
g iv en  a s  one group#
As i n  th e  ran ch  mink th e re  a re  no in s ta n c e s  o f  open s u tu re s  n o te d  
on th e  s k u l l s  o f  w ild  mink c o l le c te d  d u rin g  th e  f a l l  tra p p in g  season*
A fik u ll from  a  mink found f r e s h ly  k i l l e d  a t  Bowman Lake In  G la c ie r  
N a tio n a l P ark  on August 18# 1952# h as th e  s u tu re s  between th e  two n a sa ls#  
between th e  n a s a ls  and th e  m a x il la r le s #  betw een  the  n a s a ls  and th e  f r o n ­
ta le #  and between th e  f r o n ta le  and th e  m a x il la z ie s  s t i l l  openi n ev e rth e le ss^  
a H  o f  th e  pexm anent d e n t i t io n  i s  in  p lace#
C o n tra ry  to  th e  f in d in g s  f o r  th e  ran ch  an im als#  to o th  a t t r i t i o n  i s  
e v id e n t on many o f  th e  s k u l l s  from th e  w ildr mink* To d eterm ine  i f  to o th  
w ear w ould g iv e  a  means o f  s e p a ra tin g  th e  age c la s s e s #  each  s k u l l  was
ho
exaxRliwd f o r  th@ oioount o f  w ear on u p p er to o tn #  The o ar*
n a a s la l  t e e t h  a r e  ueod r a th e r  th a a  any o f tkm o tim re  because ttiey  enow 
l i t t l e  daaage on any o f  tl'«e e k u l le |  w liereaa^ th e  in c is o r s #  ean ln ee  and 
o th e r  p re ia o la rs  a r e  o f te n  broken o r  m issing# p ro b ab ly  a s  a  ros^jJLt o f  tlie  
anim ale f ig h t in g  t»ie t r a p s .  Tie w ear on tb& up^mr c a rn a e s la le  i s  c l a s s i ­
f i e d  a s  none# s l lg i i t#  medium o r  heavy acco rd in g  to  tiia in d iv id u a l  de^gree 
o f  a t t r i t i o n ,  P la te  6# f ig u r e s  15» 16# 17 and 18 show to e  fo u r  c la s s e s  
o f w ear on th e  c a m a s s ia l  t e e t i i .  In  d e te rs iln in g  th e  amount o f  wear# th e  
s k u l ls  p ic tu r e d  h e re  w ere used a s  a  b a s i s .  Table 6  was com plied hy u s in g  
th e  s k u l l s  o f  m ales c l a s s i f i e d  a s  young o r  o ld  b j  baculum o cn fo n aa tio n  
and t h i s  system  o f  to o tii  wear da te rm in a tio n  #
Table 6 ,  Degree o f  A t t r i t i o n  on trie Upper C a rn a ss la l Teetli o f
W ild h a le  Kink
Tooth A t t r i t i o n
Age and  Sex  ̂ T o ta l  Number None £ llg th t Medium heavy
Young m ales*  102 6U 32 6 0
Old m ales  ̂  26 8 11 6 1
*Age d e term in ed  by baculum conform ation
The t a b le  I l l u s t r a t e s  tZiut to o th  w ear i s  n o t  a  r e l i a b l e  means o f
d is t in g u is h in g  th e  a^e c la s s e s  o f  th e  w ild  mink in  tlx ls  sam ple. I t  l a
r e a l i s e d  th a t  th e re  may be e r r o r s  in  e s tim a tin g  th e  degree o f  a t t r i t i o n #
b u t  i t  appears t h a t  th e  method i s  a s  good a s  I s  p o s s ib le  under th e  con-
d l t io n e  w ith  w ild  mink from  tJia t r a p p e r s  c a tc h . I t  i s  o f  not® t h a t  o n ly
one anim al o f  th e  sa n g le  shows w ear on th e  upper c a m a s s la l s  which i s
deemed w orthy  o f  th e  term  heavy ,
A s tu d y  o f  Table 7 i l l u s t r a  t in g  th e  tw enty  m easurem ents taken on tiie
S c u l ls  from  w ild  male zaink r e v e a ls  t h a t  n in e  o f  tI)o tw en ty  m easu rw o n ts
show a  s ig n i f i c a n t  d if fe re n c e  a t  th e  $% l e v e l  o f  con fid en ce  between th e
l aTabl« 7* Results ot ekull measurexnents (Wild mink)
Ua&auroment H U RANGB SD SB C
ï r-M a ,i.w  W ------------------ ^
Old Mal«s 
Toung Kales 












2. Length along the midline 
Old Kales 24 














































5* Length of the auditory bulla 
Old Kales 26 






















































































10. Breadth of the postorbital 
Old Kales 25 



















11* Braadth of tha poatarbltal 
Old Malaa 26 









12. BraadUt of tha tooth row 
Old Malaa 26 













13* Haight at the buUaa 













14* Width of tha upper molar 
Old Malaa 26 













15* Langth of the tooth row 











16. Haight of tha akuU poatarlor to tha uppar molar 
Old Malaa 26 15*41 14.3-16.8 
Toung Malaa 101 15.02 13.6-16.5 







Old Malaa 25 














Old Malaa 25 











19* Length of tha aaglttal eraat 
Old Malaa 25 36.17 
ToUng Malaa 87 32.16 























weanB o f  th e  age cXaseee# These n in e  measurem ents in c lu d e  t th e  zygom atic 
b rea d th ^  th e  m asto id  b re a d th , th e  r o s t r a l  'b read th , the  I n t e r o r b l t a l  b re a d th , 
th e  b re a d th  o f  th e  p o s to r b i t a l  p ro c e s s e s ,  th e  b read th  o f  p o s to r b i t a l  
c o n s t r i c t i o n ,  th e  b re a d th  o f  th e  to o th  row s, the h e ig h t a t  th e  p o s te r io r  
b o rd e r  o f  th e  upper m o la r, and th e  le n g th  o f th e  s a g i t t a l  c re s t#
I t  ©iiould be no ted  t h a t  th e  m asto id  b re a d th , the  r o s t r a l  b re a d th , 
th e  i n t e r o r b l t a l  b re a d th , th e  b re a d th  o f  th e  to o th  row s, and th e  h e ig h t 
a t  th e  p o s te r io r  b o rd e r  o f  th e  upper m olar a re  found to  have means dlf#* 
f e r e n t  i n  th e  age groups o f th e  male w ild  an im a ls , b u t  th e  means o f  th e se  
m easurem ents on th e  s k u l l s  o f  ran ch  mink w ere n o t sJriown to  be d i f f e r e n t  
f o r  th e  age c la s se s#  This may be a  r e f l e c t i o n  o f  tha  f a c t  th a t  many o f  
th e  young w ild  an im als have n o t  y e t  reached  th e  maxlmura s iz e  f o r  th e s e  
charau îters^  w hereas th e  m a jo r i ty  o f  th e  young r%i oh an im als seem to  have 
reach ed  t h i s  p o in t#
The o a lv a r lo n -o p ls th io n ,  w hich was shown wl"Wi th e  ranch  an im als to  
e x h ib i t  a  s ig n i f i c a n t  d if fe re n c e  between th e  means o f  th e  age c l a s s e s ,  
does n o t  show t h i s  d if fe re n c e  w ith  th e  w ild  an im a ls . S ince th e re  I s  
c o n s id e ra b le  e r r o r  in v o lv ed  In  ta k in g  t h i s  measurement, l i t t l e  s ig n if ic a n c e  
i s  a t ta c h e d  to  t h i s  a p p a re n t d isc rep an c y  between th e  two groups o f  anim als# 
The w a g l t ta l  c r e s t  I s  found to  be l e s s  w e ll  developed In  th e  w ild  
m ales th an  i t  i s  in  th e  ran ch  m ales# E leven o f  th e  s k u l ls  from  th e  young 
w ild  m ales do n o t p o s s e s s  a  s a g i t t a l  c r e s t ,  w hereas I t  i s  p re s e n t  on th e  
s k u l l s  from  a l l  ran ch  m ales# T h is  may be f u r th e r  ev idence t h a t  some o f  
th e  young w ild  an im als have n o t y e t  reach ed  t h a t  degree o f  advancement o f  
th e  s k u l l  w hich has been a t ta in e d  by th e  m a jo r i ty  o f  th e  ranch  an im als a t  
t h i s  tim e o f  th e  year#
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Tb# s a g i t t a l  c r e s t  i s  n o t p re s e n t  on 29 o f  th e  B6 s k u l l s  from  fem a les . 
I n d ic a t in g  t h a t  perhaps a t  l e a s t  t h i s  many o f th e  fem ales a r e  o f  th e  young 
age c la s s*  A ll  29 o f  th e s e  fem ales whose s k u l l s  do n o t p o sse ss  a  s a g i t t a l
c r e s t  have fem urs which la c k  th e  l a t e r a l  supra-sesam old  tu b e rc le ,  support-»
in g  th e  id e a  t h a t  th e y  a re  young an im a ls .
The p o s s i b i l i t y  t h a t  th e  d if fe re n c e  betw een th e  b re a d th  o f th e  p o s t­
o r b i t a l  p ro c e sse s  and th e  b re a d th  o f  th e  p o s to r b i t a l  c o n s t r ic t io n  m ight 
&ive a  means o f  d is t in g u is h in g  th e  age c la s s e s  o f th e  m ales was In v e s ti*  
g a te d . The means ^  one s ta n d a rd  d e v ia tio n  o f  th e  d if fe re n c e s  between 
th e s e  m easurem ents f o r  th e  age groups o v e r la p , and so  th e  method i s  seen  
to  have no use a s  an age c r i t e r i o n .
As i n  th e  ran ch  mink, a l l  o f  th e  measurements taken  on th e  s k u l ls
from  the w ild  m ales in d ic a te  o v e rlap  betw een th e  means ^  one s ta n d a rd  
d e v ia t io n  f o r  th e  age c la s s e s .
DiacuaaioN
The ran ch  mink do n o t ap p ear to  be d i s s im i la r  In  g e n e ra l morphology 
from  th e  w ild  mlnk^ a lth o u g h  th e  form er may be la rg e r^  a s  in d ic a te d  by 
g r e a te r  s k u l l  measurements* I t  ap p ears  t h a t  by th e  p e l t in g  season th e  
ran ch  mink o f  th e  y e a r  show a  g r e a te r  u n ifo rm ity  o f  developm ent th an  do 
th e  w ild  mink# w ild  anim als w hich  a re  young o f  tine y e a r ,  a s  d e te r ­
mined by baculum co n fo rm atio n , may In  some o a se s  be l e s s  m ature th a n  th e  
m a jo r i ty  o f  th e  young ranch  an im als; how ever, some o f  tine young w ild  a n i­
m als may be j u s t  a s  m ature a s  any o f  th e  young ranch  anim als* Many o f  
th e  b a o u la  from  w ild  mink c l a s s i f i e d  a s  young by conform ation  a re  much 
l i g h t e r  In  w e ig h t th a n  any o f  th e  baou la  from young ra n ch  m ink, w hereas 
o th e r s  o f  them a r e  j u s t  a s  heavy a s  th o se  from  young ran ch  m ink. A com­
p a r is o n  o f  th e  freq u en cy  d i s t r i b u t io n s  o f  baculum w e ig h ts  In  F ig u re s  1*. 
and 5 r e v e a ls  t h a t  th e  w eig h ts  o f  th e  bao u la  from young w ild  mink a re  
d i s t r ib u t e d  o v er a  g r e a te r  ran g e  than  a re  th e  w e ig h ts  o f  th e  b ao u la  from 
young ran ch  mink# The s k u l l s  o f  young w ild  mink appear to  e x h ib i t  a  
g r e a te r  degree o f v a r i a b i l i t y  th an  do th e  s k u l ls  o f  young ranch  mink#
The s a g i t t a l  c r e s t  I s  p re s e n t  on a l l  s k u l l s  from young ran ch  m ink, b u t 
I s  a b s e n t on 11 o f  98 s k u l l s  from young w ild  male mink# T h is  d i s p a r i ty  
in  th e  r a t e  o f  developm ent betw een dom estic and w ild  an im als h as  been In ­
d ic a te d  f o r  young m ales o f  th e  lo n g - ta i l e d  w easel by W right (19U?)*
W ith th e  ran ch  mink o f  known age o n ly  th e  conform ation  o f  the  baculum 
ap p ears  to  be co m p le te ly  r e l i a b l e  f o r  s e p a ra t in g  th e  young from the  m ature 
anim als# An exam ination  o f  th e  bao u la  from tJie w ild  mink shows th a t  t h i s  
c r i t e r i o n  I s  a ls o  v a l id  f o r  th e  w ild  a n im a ls , s in c e  th e re  a re  no morpholog­
i c a l  d i f f e r e n c e s  between the baoula o f  th e  two groups o f  anim als#
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The fem urs o f  th e  ran ch  an im als  a re  o f  two ty p es  and appear to  be 
u sa b le  t o  d is t in g u is h  age c la s s e s  In  th e se  an im als w ith  a  f a i r  degree o f  
r e l i a b i l i t y ^  however# a  l a r g e r  s e r i e s  o f  fem urs from an im als  o f  known age 
may be more i l l u s t r a t i v e  on t h i s  po in t#  The feniurs from th e  w ild  an im als 
appear s im i la r  to  th o se  from th e  ran ch  an im als  and th e  evidence su g g e s ts  
th a t  th e y  may have v a lu e  f o r  d e te rm in in g  age c la s s e s  w ith in  th e  p o p u la tio n  
o f  w ild  mink# I t  I s  recommended t h a t  th e  fem urs be in c lu d ed  when sav in g  
m a te r ia ls  from  mink c a rc a s s e s  f o r  age c o n ^ s i t l o n  s tu d ies#  To f u r t h e r  es-* 
t a b l ie h  th e  r e l i a b i l i t y  o f  femur conform ation  a s  an  age c r i t e r i o n ,  a  com­
p a r is o n  sh o u ld  be made between th e  age c la s s e s  o f  th e  m ales a s  determ ined  
by femur confo rm ation  and th e  age c la s s e s  o f  th e  m ales a s  determ ined  by 
baculum conform ation#
Body w e ig h ts ,  t o t a l  le n g th s ,  s k u l l  measurements and s k u l l  c h a ra c te r ­
i s t i c s  such a s  to o th  w ear and d e n s i ty  and ru g o s i ty  o f  bone appear to  be 
unusab le  a s  age c r i t e r i a  w ith  ranch  an im als o f  known ag e , and th e  ev idence 
su g g e s ts  t h a t  t h i s  i s  a l s o  th e  case  w ith  th e  w ild  anim als# I t  i s  n o t  
recommended t h a t  e f f o r t s  be made to  use  such d a ta  f o r  age a n a ly s is  o f  
w ild  p o p u la tio n s  o f  mink#
The sample o f  w ild  mink shows a  s ig n i f i c a n t  preponderance o f  males# 
The re a s o n s  f o r  th e  d ivergence  from  th e  h y p o th e tic a l  50-50 sex  r a t i o  may­
be manyi th e  an im als may n o t o ccu r in  th e  w ild  p o p u la tio n  a t  a  50-50  sex  
r a t i o  d u rin g  th e  trap p in g  seaso n , th e re  may have been a  s e le c t io n  f a c to r  
o p e ra t in g  In  th e  sam pling m ethod, o r  th e re  may M ve been a s e le c t io n  by 
th e  t r a p p e r s ,  e i t h e r  co n sc io u s ly  o r  u n co n sc io u sly  f o r  m ales from th e  w ild  
p o p u la tio n #
T h is  i s  n o t  t i e  f i r s t  in s ta n c e  o f  a d iv e rg en ce  o f  sex  r a t i o s  in  th e  
m u s te l ld s ,  f o r  many c a se s  have been rep o rted #  Yeager (1 5 5 0 ), M arsh a ll
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(lpL2 ) and O rlim e ll*  Dixon and L in sd a ie  (1937) a l l  r e p o r te d  th e  p lu ra lity *  
o f  m ales i n  c a tc h e s  o f  th e  m arten* Deane s ly  (1935)# jn rg e rso n  (1933) and 
o th e r s  have in d ic a te d  a  h ig h  preponderance o f  m ales i n  f a i r l y  la rg e  
sam ples o f  th e  s h o r t - t a i l e d  w ease l from  the  trappers*  catch*
The main re a s o n  p re se n te d  by th e  v a r io u s  a u th o rs  f o r  the  unbalanced  
sex  r a t i o s  I s  th e  a p p a re n t g r e a te r  fo ra g in g  h a b i t  o f  th e  male* I t  i s  
th e  o p in io n  o f  many tr a p p e rs  and mammaloglsts t h a t  m ales o f  the  members 
o f  th e  fa m ily  M u ste lld ae  range t o  a  g r e a te r  e x te n t  th an  do fem ales and 
th u s  have a  g r e a te r  chance o f  en co u n te rin g  t r a p s  and b e in g  caught*
McCabe (19U9) h as in d ic a te d  t h a t  fem ale mink sppear to  move v e ry  l i t t l e ^  
id ie rea s  th e re  were in d ic a t io n s  o f  l a r g e r  ran g es  f o r  th e  males* 1 am n o t 
convinced  t h a t  a l l  o f  th e  r e p o r te d  d is p ro p o r tio n a te  sex  r a t i o s  can be ex­
p la in e d  on such a  sim ple b a s is#  and am o f  th e  o p in io n  t h a t  more work i s  
in  o rd e r  to  determ ine a c tu a l  sex  r a t i o s  a s  th e y  occur i n  th e  w ild  p o p u la r 
t i e n s  o f  th e se  anim als*
U sing th e  baculim  m ethod o f  age c la s s  d e te rm in a tio n  w ith  th e  m ales 
and th e  fem ur method w ith  th e  fem a lesf i t  i s  found  th a t  i n  th e  sample 
o f  w ild  mink th e re  a re  20*5 a d u l t  m ales f o r  e v e ry  100 young males# and 
32*8 a d u l t  fem ales  f o r  ev e ry  100 young fem ales* The age com position  
w ith in  th e  two sexes does n o t  appear to  be s ig n i f i c a n t ly  d i f f e r e n t*  
lu rg e r s o n  (1933) s e p a ra te d  a  group o f  7U m ales o f  M ustela  en n lnea  from 
G rea t Shan t a r  I s la n d  in to  20 a d u l ts  and 5U young# o r  37*0 o ld  f o r  ev e ry  
100 young* Ju rg e rso n  c la im s  t h i s  f ig u r e  ag ree s  c lo s e ly  w ith  t h a t  o b ta in e d  
f o r  P u to r iu a  ev e rsm an ll by Kozlov in  1931* The age ax rip o sitio n  o f th e  
sa n p le  o f  mink i n  t h i s  s tu d y  i s  s l i g h t l y  d i f f e r e n t  from  th a t  found by 
th e s e  v o x ^ e rs  f o r  t h e i r  r e s p e c t iv e  an im als in  t h a t  i t  c o n ta in s  a  sm a lle r  
p e rc e n ta g e  o f  a d u lts*
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Row w oU  tho  sample o f  w ild  rnlhk In  t h i s  s tu d y  re p re s e n ts  the  t r a p p e r  
c a to h  o f  Biink i n  tlie  w este rn  p o r t io n  o f  Hon ta n a  i s  an  onlgjroai, b u t  i t  does 
r e p r e s e n t  th e  c a tc h  o f  a t  l e a s t  13  d i f f e r e n t  t r a p p e rs  and th e  numbers In  
th e  In d iv id u a l  c a tc h e s  range from a  low o f 2 to  a  h ig h  o f  60*
A lthough no d e ta i l e d  o b se rv a tio n  was mads f o r  th e  p resence  o f  p a ra ­
s i t e s ,  th e re  were no an im als i n  th e  sample w hich showed a  g ro ss  p a th o lo g ic ­
a l  c o n d itio n  in d ic a t iv e  o f p a r a s i t i c  in v a s io n . P a r t ic u la r  a t te n t io n  was 
p a id  to  th e  k id n ey s o f  th e  w ild  an im als and a l l  appeared norm al from ex­
t e r n a l  ap p earan ce . No in s ta n c e  o f nematode In fe c t io n  was seen  on any o f 
th e  s k u l l s .  H r. C. H* Johnson o f  M issou la  p ro v id ed  two t l o k s  w hich he 
found  on th e  p e l t  o f  a  w ild  male m ink. These t i c k s  were id e n t i f i e d  by 
Dp. Kohls o f  tdio 0.S .P#R .5* L ab o ra to ry  a t  H am ilton , Montana, a s  Ix o id es  
te x a c a n u s .
mmABX
X# A pproxim ately  370 ca rcaed es  o f  ranoh  mink o f  known age were examined 
to  d e te rm in e  I f  th e re  w ere any c h a ra c te r s  r e a d i ly  a v a i la b le  from them 
which w ould be u s e fu l  in  d is t ln g u ia h in g  th e  age c l a s s e s .  The fo llo w in g  
c h a ra c te r s  were in v e s t ig a te d !  body w eighty  t o t a l  le n g th y  baculmu w eig h t 
and morphology^ fem ur le n g th  and morphology^ tw enty s k u l l  measurements 
c h a ra c te r iz in g  d i f f e r e n t  a s p e c ts  o f  c r a n i a l  developm ent and th e  g e n e ra l 
morphology o f  tb s  s k u l l .
2m Of th e s e  f iv e  c h a ra c te r s  o n ly  th e  baculum morphology I s  r e l i a b l e  i n  
a l l  c a se s  f o r  d is t in g u is h in g  between the s e x u a lly  immature and the  sex u a l*  
l y  m ature a n im a ls .
3 .  The baculum  w eig h ts  appear r e l i a b l e  f o r  age d e te rm in a tio n  in  66% o f  
th e  c a se s  1 b u t  Ëiow s l i g h t  o v e rlap  between th e  means ^  two s ta n d a rd  dev ia*  
t io n s  f o r  th e  age g ro u p s.
L* The fem urs o f  th e  ran ch  mink a re  found to  be o f  two ty p es  d i f f e r e n t  
on th e  p resen ce  o r  absence o f  a sm all p ro c e s s ,  th e  l a t e r a l  supra-sesam oid  
tu b e r c le .  T his tu b e rc le  o ccu rs  m ost o f te n  on th e  fem urs from th e  o ld  
an im als and ap p ea rs  to  g ive  a  f a i r l y  r e l i a b l e  means o f  d is t in g u is h in g  
th e  age c la s s e s  o f  tlie  an im als .
5 .  £Scinned c a rc a s s  w e ig h ts  and t o t a l  le n g th  r.ieapurem ents a re  co m p le te ly  
u n r e l ia b le  a s  age c r i t e r i a  f o r  th e  mink in  t h i s  esifiple.
6 .  5 k u l l  m easurem ents a r e  u n r e l ia b le  e i th e r  in d iv id u a lly  o r  in  coiîiblna* 
t io n  f o r  d is t in g u is h in g  tW  age c la s s e s  in  even 66% o f th e  c a s e s . Th© 
developm ent o f  th e  s a g i t t a l  c r e s t  in  th e  mink d i f f e r s  somewhat from  th e  
re p o r te d  develci^nient o f  t l i i s  c r e s t  in  th e  m arten  and th e  w»asel* TIo i n ­
s ta n c e s  o f  open s u tu r e s ,  d e n ta l a t t r i t i o n ,  o r  d e n ta l  c a r i e s  a re  found on
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th e  e k u l ls  from  ran ch  mink# The d e n s i l^  and ru g o s i ty  o f  bone on th e  
s k u l l s  does n o t  appear d i f f e r e n t  enough between the  age g roups to  w a rra n t 
i t s  u se  a s  an  age c r i te r io n *
7# A s e r i e s  o f  230 c a rc a s s e s  o f  w ild  mink was o b ta in e d  from  trsqppers 
th ro u g h o u t w e s te rn  Montana# T his sarople c o n s is t s  o f  $8*g% m ales and 
Iil#5i  fe m a le s j f ig u re s  w hich d i f f e r  s ig n i f i c a n t ly  f r o a  th e  h y p o th e tic a l  
50-50  sex  r a t io #
8# E xcept f o r  b e in g  sm a lle r  i n  s ize#  th e  w ild  an im als do n o t  appear to  
be g r e a t ly  d i f f e r e n t  frcsn th e  ran ch  anim als# The ev idence in d ic a te s  t h a t  
th e re  i s  more hom ogeneity i n  th e  s ta g e  o f  developm ent o f  th e  young ran ch  
mink than  o f  th e  young w ild  mink#
9m The b acu la  o f  th e  w ild  an im als a re  s im ila r  i n  morphology to  th o se  o f  
th e  ran ch  anim als#
1 0 . The w ild  m ales a re  s e p a ra te d  in to  groups r e p re s e n ta t iv e  o f  age by 
means o f th e  baculum conform ation# The body w eights* baculum w eigh ts*  
fem ur le n g th s  and morphology* and s k u l l  m easurem ents a re  p re se n te d  f o r  
each  ago gro^jp.
11# In  b o th  th e  w ild  mink and th e  ranch  mink* none o f  th e  c h a ra c te rs  
o th e r  th a n  baculum confo rm ation  ap p ea r com plete ly  r e l i a b l e  f o r  d i s t in g u is h ­
in g  th e  age c la s se s#
12# No in s ta n c e  o f  open s u tu re s  was seen on th e  s k u l l s  from th e  w ild  mink* 
b u t  c o n tra ry  to  th e  f in d in g s  f o r  th e  ran ch  m ink, many in s ta n c e s  o f  d e n ta l 
a t t r i t i o n  w ere noted# A system  i s  s e t  up whereby t h i s  a t t r i t i o n  i s  ob­
j e c t i v e l y  m easured. The degree o f  to o th  w ear i s  shown to  have l i t t l e  i f  
any u se  a s  an age c r i t e r i o n .
12# The m orphology o f th e  fem ur g iv e s  a  s e p a ra tio n  o f th e  ago c la s s e s  o f  
th e  w ild  m ales w hich does n o t  d i f f e r  s i g n i f i c a n t ly  from th e  s e p a ra tio n
S t
o b ta in e d  by baculum conf o n m tlo n  #
Ihm U sing tho  baculum conform ation  method o f  age c l a s s i f i c a t i o n  f o r  th e  
xnalesj and th e  fem ur conform ation  method f o r  th e  fem ales i t  I s  found  
th e re  a r e  28#$ a d u l t  m ales f o r  e v e ry  100 young m alesj and 3 2 .8  a d u l t  
fem ales f o r  ev e ry  100 young fem a les  i n  th e  sam ple o f  w ild  an im a ls . T h is  
in d ic a te s  t h a t  th e  age c la s s e s  in  th e  two sexes may be re p re se n te d  in  
app rox im ate ly  equal num bers.
15« I t  i s  recommended t h a t  th e  fem urs be In c lu d ed  when sav in g  m a te r ia ls  
from  mink c a rc a s s e s  f o r  age com position  s tu d ie s#  A con^parleon should be 
made between the  age c la s s e s  o f  th e  m ales a s  determ ined  by th e  conforma** 
t io n  o f  th e  fem urs and th e  age c la s s e s  o f  th e  m ales a s  determ ined  by th e  
conform ation  o f  th e  bacula#  Xn t h i s  way the  r e l i a b i l i t y  o f  th e  femur 
conform ation  a s  an a  g» c r i t e r i o n  may be more d e f in i t e ly  e s ta b lish e d #
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Z X actual s iz e
Bacula from ranch  mink*
Those in  th e  top row from mink under one y ea r o f age*
Those in  the bottom row from mink over one y e a r  o f  age*
Kote the presence o f  a d i s t i n c t  r id g e  and in c re a se d  development o f  the 
bu lb  on th e  proxim al end o f those bones from th e  a d u lt anim als^ and the  
la c k  o f t i l l s  r id g e  and s l i g h t  d e v e lo |^ e n t o f  th e  b a s a l bu lb  on tlio se   ̂
bones from th e  young animals*

Facing §6
P late  2
Figure 7
2 X  actual s i s e
Bacula from w ild  mink#
Tboea in  the top row cX aeeified  a s  from anim ale under one y ea r o f  age# 
Those in  the  bottom row c l a s s i f i e d  a s  from anim als l e s s  than  one y e a r  o f  
age.
Note th e  e in a ila r i ty  o f  th ese  bones mà th o se  o f  th e  ran ch  mink in  P la te  
1 F igure  6 .

F acin g  ÿy
Plat® 3
Figures 8 , 9# 10
Actual siz®
Skull® o f  female ranch  mink to  ehow th e  development o f  th e  s a g i t t a l  c re s t*
F igure 6.  S cu lls  from anim als #5x11 and 5x?2 bo th  l e s s  than  on® y e a r  o f 
age. Note th e  two d i s t i n c t  r id g e s  on th e  d o r s a l  su r fa c e s  o f 
th e  sk u lls*
F igure 9 .  S c u lls  from anim als #5?6 and gx32 both  l e s s  than one y e a r  o f 
age. Note th e  s t a r t  o f  th e  fu s io n  o f the r id g e s  on s k u l l  #576 
and th e  advancemwit o f  th i s  fu s io n  on s k u l l  #5x32 .
F igure 1 0 . S k u lls  from animal #5xU7 which i s  l e s s  than  one y ear o f age# 
and anim al #710 which i s  3^ y e a rs  o f  age#
Note th e  complete fu s io n  o f  the  d o rs a l  r id g e s  form ing a  
d i s t i n c t  s a g i t t a l  c r e s t  on anim al 5xU7# and t h a t  the  r id g e s  
a re  s t i l l  double in  th e  p o s te r io r  reg io n  o f  th e  s k u ll  from 
anim al #710.

fa c in g  58
PXa^ h  '
Figure a XX and X2
About 3 / I 1 a c tu a l s lea
£kuXXs o f  male ranch  mink to  ehow th e  o o n a tr lc ta d  and u n c o n s tr ic te d  
co n d itio n  o f th e  posto rb ltaX  region*
f ig u re  XX* g c u ll  ÿ'308 from an anim al X^ y ea rs  o f  age» Note th e  
c o n s tr ic te d  co n d itio n  o f the  p o s to r b i ta l  region» 
£ k u ll #1X7 from an anim al l e s s  th an  one y ea r o f  age# 
Note the u n c o n s tr ic te d  co n d itio n  o f  th e  p o s to r b i ta l  
region»
F igure  12» S k u ll #330 from an aniitial 2 |  y ea rs  o f age and s k u l l  #125 
from an anim al le s s  th an  one y ea r o f ag e . Note th a t  the  
p o sto rb ltaX  re g io n  o f bo th  s k u lls  I s  c o n s tr ic te d  to  about 
th e  same degree»

Facing 59
P la te  5
Figurea 13 « id  lU
About U % actual a lze
D is ta l  end o f fem urs from ranch mink to  show th e  presence and absence o f  
the  l a t e r a l  e\^ra«sesam old tu b e rc le#
F igure 13# D is ta l  end o f  a femur from a  young ranch  male on th e  l e f t j  
and *Wa© d i s t a l  end o f  a  femur from an a d u l t  ranch male on 
the  r ig h t#  Note the la ck  o f  a  t in y  p ro je c tio n  on th e  l a t e r a l  
s id e  j u s t  proxim al to  th e  la rg e  condy les, and the  p o ro s i ty  o f  
the  bone in  t h i s  a re a  on the  femur on the l e f t *  whereas on 
th e  fem ur on the  r i g h t  a  sm all p ro je c tio n  i s  found in  th e  
a rea  no ted  and th e  bone of t h i s  a rea  i s  more smooth and so lid s
F igure l i t .  D is ta l  end o f  a femur from a  young ranch fem ale mink on th e
l e f t  and the  d i s t a l  end o f a  femur from an a d u l t  ranch  fem ale 
mink on th e  rig h t#  Kote the  s im i la r i ty  between th e  conforma-* 




P late  6
Figures 1$^ l6 g  17$ and 18
About 2 |  X actual s is e
V en tra l views o f  th e  r ig h t  to o th  row o f  s k u l ls  from w ild  mink to  show 
the  v a r io u s  deg rees o f  a t t r i t i o n  on th e  c a rn a s s ia l  te e th #
Figure 15*
C am ass!a l a t t r i t i o n  
c l a s s i f i e d  a s  "none**#
F ig u re  16#
C arnasjsial a t t r i t i o n  
c l a s s i f i e d  a s  " s l ig h t" #
F igure 17#
C a m a ss ia l a t t r i t i o n  
c l a s s i f i e d  as  "medium"#
F igure 18#
C a rn a ss ia l a t t r i t i o n  
c l a s s i f i e d  a s  "heavy**# 
T his f ig u re  a lso  shows 
the  type  o f  breakage 
th a t  occured on th e  
te e th  o f  many sk u lls#
T
I
